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<400> 1 

accctacaaa ctaatcgatc caat atg gaa aga att cac gtt gac tta gat 51 

Met Glu Arg He His val Asp Leu Asp 
1 5 

get gac age ccg tat gtc aag teg tta cag egg aeg ttt eca caa ttt 99 
Ala Asp ser Pro Tyr val Lys Ser Leu Gin Arg Thr Phe Pro Gin Phe 
10 15 20 25 

gag ate gaa gca agg cag gtc act gac aat gac cat gee aat gcc aga 147 
Glu lie Glu Ala Arg Gin val Thr Asp Asn Asp His Ala Asn Ala Arg 
30 35 40 

gcg ttt teg cat gtq gca aca aag etc att gag age gaa gtc gac egg 195 
Ala Phe Ser His Val Ala Thr Lys Leu He Glu Ser Glu Val Asp Arq 
45 50 55 

gac caa gtt ate ttg gac att gga agt gcg cec gtc aga cat gca cat 243 
Asp Gin val He Leu Asp lie Gly Ser Ala Pro val Arg His Ala His 
60 65 70 

tee aat cac cgc tat cat tgt ate tge cet atg ata age get gaa gac 291 
Ser Asn His Arg Tyr His Cys lie Cys Pro Met lie ser Ala Glu Asp 
75 80 85 

eeg gac aga eta eaa egg tat gca gaa aga ett aag aaa agt gac att 339 
Pro Asp Arg Leu Gin Arg Tyr Ala Glu Arg Leu Lys Lys ser Asp He 
90 95 100 105 

ace gac aag aac ata gcc tet aag gcg gca gac ctg ctg gaa gtc atg 387 
Thr Asp Lys Asn lie Ala Ser Lys Ala Ala Asp Leu Leu Glu val Met 
110 115 120 

tea aca eca gac gca gag act eca tet ctg tgt atg cac aca gac gee 435 

1 



Ser Thr Pro Asp Ala Glu Thr Pro Ser Leu Cys Met His Thr Asp Ala 
125 130 135 

acg tgt agg tac ttt gga agt gta gca gta tac caa gat gtg tac gca 
Thr cys Arg Tyr Phe cTy Ser val Ala val Tyr Gin Asp vaT Tyr Ala 
140 145 150 



Gly Lys ser Asn Phe Thr Gly Arg Cys Gly Thr lie val Ser cys Glu 

270 275 280 

gqg tac gtc ate aaa aag ata acg ate age eca gga eta tac got aaa 

Gly Tyr val lie Lys Lys lie Thr He Ser Pro Gly Leu Tyr Gly Lys 

285 290 295 

gtt gag aac ttg geg tec aca atg cat cgc gag gqt ttc ttg agt tge 

val Glu Asn Leu Ala Ser Thr Met His Arg Glu Gly Phe Leu Ser Cys 

300 305 310 

aaa gtc aca gat acg ctg cgc gqc gag agg gtt tct ttt get gtg tgt 

Lys Val Thr Asp Thr Leu Arg Gly Glu Arg val ser Phe Ala val Cys 
315 320 325 

acg tat. gta cea gee aca ctt tge gat cag atg aca ggg att ctg gca 

Thr Tyr val Pro Ala Thr Leu Cys Asp Gin Met Thr Gly lie Leu Ala 

330 335 340 345 



cgt gaa eat egt gee gae ttg gae gae gag aaa gaa eta ggg gtg egg 
Arg Glu His Arg Ala Asp Leu Asp Asp Glu Lys Glu Leu Gly val Arg 



483 



gtc eat gca ecg aca tea ate tac cac cag geg ctt aaa gga gtt agg 531 
Val His Ala Pro Thr Ser lie Tyr His Gin Ala Leu Lys Gly val Arg 
155 160 165 

aca att tac tgg ata gqc ttt gae acg ace cet ttt atg tac aaa aac 579 
Thr lie Tyr Trp lie Gly Phe Asp Thr Thr Pro Phe Met Tyr Lys Asn 
170 175 180 185 

atg gca gqt tec tac cet act tac aac acg aac tgg get gae gag aga 627 
Met Ala Gly Ser Tyr Pro Thr Tyr Asn Thr Asn Trp Ala Asp Glu Arg 
190 195 200 

gta ttg gaa gca cgt aac att gge etc gqt aac tea gat ctt cag gag 675 
Val Leu Glu Ala Arg Asn lie Gly Leu Gly Asn Ser Asp Leu Gin Glu 
205 210 215 

age agg ctt gga aaa etc tea ate ctt agg aag aag agg etc caa ect 723 
Ser Arg Leu Giy Lys Leu ser lie Leu Arg Lys Lys Arg Leu Gin Pro 
220 225 230 

act aat aag ate ata ttc teg gtt gqt tea aca ate tac aca gaa gat 771 
Thr Asn Lys lie He Phe Ser val Gly Ser Thr lie Tyr Thr Glu Asp 
235 240 245 

aga tea ctg tta cgt age tgg eat ctt cea aac gtg ttc cac ttg aaa 819 
Arg Ser Leu Leu Arg ser Trp His Leu Pro Asn val Phe His Leu Lys 
250 255 260 265 

gga aag tct aac ttc aca ggt aga tgt ggg ace att gtc age tgt gaa 867 
Ty Lys Ser Asn Phe Thr Gly Arg Cys G\\ ' ^ 



915 



963 



1011 



1059 



act gae gtt agt gtg gat gae gca caa aaa eta ttg gtt ggg etc aac 1107 
Thr Asp val Ser val Asp Asp Ala Gin Lys Leu Leu val Gly Leu Asn 
350 355 360 

caa agg att gtc gtc aat ggt agg acg caa aga aat act aac aca atg 1155 
Gin Arg lie val val Asn Giy Arg Thr Gin Arg Asn Thr Asn Thr Met 
365 370 375 

cag aac tat eta tta eca gtg gtc gee cag geg ttt tec agg tgg geg 1203 
Gin Asn Tyr Leu Leu Pro Val val Ala Gin Ala Phe Ser Arg Trp Ala 
380 385 390 



1251 



395 400 405 

gag cgc act ctt act atg gqc tgc tgc tgg get ttc aag acc cag aaa 
Glu Arg Thr Leu Thr Met Gly cys Cys Trp Ala Phe Lys Thr Gin Lys 
410 415 420 425 

ate aca tec ate tac aag aag cet ggt acg eaa aea att aag aaa gta 
lie Thr Ser lie Tyr Lys Lys Pro Gly Thr Gin Thr lie Lys Lys val 
430 435 440 

cet gcc gtc ttt gae tea ttt gtq att cca cgc ctt acc age cac gqg 
Pro Ala val Phe Asp Ser Phe val lie Pro Arg Leu Thr ser His Gly 
445 450 455 

etc gat atg gqc ttc cgc cgt agg etc aag etg etg ctt gaa cca act 
Leu Asp Met Gly Phe Arg Arg Arg Leu Lys Leu Leu Leu Glu Pro Thr 
460 465 470 

gtc aaa cec gea ccg get att aca atg gee gat gtq gag cat etg cgt 
val Lys Pro Ala Pro Ala lie Thr Met Ala Asp Val Glu His Leu Arg 
475 480 485 

gqc tta cag eaa gaa get gaa gaa gtq get gea gcg gaa gag ate aga 
Gly Leu Gin Gin Glu Ala Glu Glu val Ala Ala Ala Glu Glu lie Arg 
490 495 500 505 

gaa gcc etg cca cec ttg etc cet gaa ata gaa aaa gag acc gta gag 
Glu Ala Leu Pro Pro Leu Leu Pro Glu lie Glu Lys Glu Thr val Glu 
510 515 520 

gea gaa gta gae etc att atg eaa gag gea gqa gea ggt age gtq gag 
Ala Glu val Asp Leu lie Met Gin Glu Ala Gly Ala Gly ser Val Glu 
525 530 535 

aea cca ega gqa cac ate agg gtq aca agt tac cca gqc gaa gag aag 
Thr Pro Arg Gly His lie Arg val Thr Ser Tyr Pro Gly Glu Glu Lys 
540 545 550 

att gqg tct tac get ata ctt tea cec cag gcg gta ttg aat agt gaa 
lie Gly Ser Tyr Ala lie Leu Ser Pro Gin Ala Val Leu Asn Ser Glu 
555 560 565 

aaa etg gcg tgt ate cac cca ttg gcg gaa eaa gta etg gta atg act 
Lys Leu Ala Cys lie His Pro Leu Ala Glu Gin Val Leu val Met Thr 
570 575 580 585 

cac aaa ggt agg gea gqg aga tac aaa gtc gag cca tac cac ggt aag 
His Lys Gly Arg Ala Gly Arg Tyr Lys val Glu Pro Tyr His Gly Lys 
590 595 600 

gtc att gta cca gaa gqg acg gcg gtc cet gtt eaa gae ttc cag gea 
val lie val Pro Glu Gly Thr Ala val Pro val Gin Asp Phe Gin Ala 
605 610 615 

ttg agt gag age get acg ate gtt ttc aac gag agg gag ttc gta aac 
Leu ser Glu ser Ala Thr lie val Phe Asn Glu Arg Glu Phe val Asn 
620 625 630 

aga tac etg cac cac ate gea ate aac gga gga gcg eta aac act gae 
Arg Tyr Leu His His He Ala lie Asn Gly Gly Ala Leu Asn Thr Asp 
635 640 645 

gaa gag tac tat aag act gta aag act cag gae aca gae tea gaa tac 
Glu Glu Tyr Tyr Lys Thr val Lys Thr Gin Asp Thr Asp ser Glu Tyr 
650 655 660 665 

gtc ttc gat att gae gea ega aag tgt gtt aag ega gaa gae gea ggt 
val Phe Asp lie Asp Ala Arg Lys Cys val Lys Arg Glu Asp Ala Gly 
670 675 680 
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ccc ttg tgc eta acc gqt gat ctg gta gat cca cca ttt cac gag ttt 2115 
Pro Leu Cys Leu Thr Giy Asp Leu val Asp Pro Pro Phe His Glu Phe 
685 690 695 

gcg tac gag agt etc aag aca cga cca gca gca cct cac aaa gtc cca 2163 
Ala Tyr Glu Ser Leu Lys Thr Arg Pro Ala Ala Pro His Lys Val Pro 
700 705 710 



acc ate gqa gtc tat gqa gtq cca gqt tea gqt aaa tet gqa ate ate 
Thr lie Gly val Tyr Gly val Pro Gly Ser Gly Lys Ser Gly lie lie 
715 720 725 



Val Ala Ala Arg Thr val Asp ser vaT Leu Leu Asn Gly val Lys His 
765 770 775 

ccc gtt aac act ctg tac att gat gag gca ttt gee tgc eat gca gqg 
Pro val Asn Thr Leu Tyr lie Asp Glu Ala Phe Ala Cys His Ala Gly 
780 785 790 

aeg ctg ctg gca ctg att gcc ate gtc aaa cct aag aaa gtq gta ttg 
Thr Leu Leu Ala Leu lie Ala lie val Lys Pro Lys Lys val val Leu 
795 800 805 



ata gat acc aca gqg ace aca aag ecg cac aaa gat gat ctg att eta 
lie Asp Thr Thr Gly Thr Thr Lys Pro His Lys Asp Asp Leu He Leu 
875 880 885 



cac gaa ate atg act gcg get gca teg caa gqa ett aeg egg aaa ggc 
His Glu lie Met Thr Ala Ala Ala Ser Gin Gly Leu Thr Arg Lys Gly 
910 915 920 



act tet gag cac gtg aac gtq tta ett aca ege aca gaa aaa egc att 
Thr Ser Glu His val Asn VaT Leu Leu Thr Arg Thr Glu Lys Arg lie 
940 945 950 



2211 



aaa age get gtq act aag aaa gat ctg gtt gtq agt gcg aag aag gaa 2259 
Lys Ser Ala val Thr Lys Lys Asp Leu val val ser Ala Lys Lys Glu 
730 735 740 745 

aac tgc gca gaa ate ate agg gat gta agg agg atg aga egt atg gat 2307 
Asn Cys Ala Glu lie He Arg Asp val Arg Arg Met Arg Arg Met Asp 
750 755 760 

gtt get get agg act gtc gat tea gtg ett eta aat gqg gtt aag cac 2355 
" ^^1^ g| ^ 



2403 



2451 



tgc gqg gae cca aaa caa tgc ggc ttc ttt aac atg atg tgc ctg aaa 2499 

cys Gly Asp Pro Lys Gin cys Gly Phe Phe Asn Met Met Cys Leu Lys 

810 815 820 825 

gta eat ttt aac cat gae ata tgc act gaa gtg tac cat aaa age ate 2547 

val His Phe Asn His Asp lie cys Thr Glu VaT Tyr His Lys ser lie 
830 835 840 

tet agg agg tgc aca cag act gta acc gcc ate gtc tec aeg etc ttc 2595 

ser Arg Arg cys Thr Gin Thr Val Thr Ala lie val Ser Thr Leu Phe 
845 850 855 

tac gae aag cga atg aag aeg gtt aac cca tgt get gat aaa ate ate 2643 

Tyr Asp Lys Arg Met Lys Thr Val Asn Pro Cys Ala Asp Lys lie lie 
860 865 870 



2691 



ace tgt ttc aga gqa tgg gtq aaa cag eta cag att gae tac aaa aat 2739 
Thr cys Phe Arg Gly Trp VaT Lys Gin Leu Gin lie Asp Tyr Lys Asn 
890 895 900 905 



2787 



gtt tat get gtc agg tac aaa gtc aac gag aat cca etc tac teg cag 2835 
val Tyr Ala val Arg Tyr Lys val Asn Glu Asn Pro Leu Tyr Ser Gin 
925 930 935 



2883 
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gtc tgg aag acg eta get ggt gat ccc tgg ata aag aca ctt aca get 
val Trp Lys Thr Leu Ala Gly Asp Pro Trp lie Lys Thr Leu Thr Ala 
955 960 965 

aaa tat eee ggg gat tte aeg get tea ttg gac gae tgg cag cge gaa 
Lys Tyr Pro Gly Asp Rhe Thr Ala Ser Leu Asp Asp Trp Gin Arg Glu 
970 975 980 985 

eac gae gee att atg gea ege gtt ett gat aag eeg eag aca get gat 
His Asp Ala lie Met Ala Arg Val Leu Asp Lys Pro Gin Thr Ala Asp 
990 995 1000 

gtg tte eag aat aag gtg aae gte tge tgg geg aag get tta gag 
val Rhe Gin Asn Lys Val Asn Val Cys Trp Ala Lys Ala Leu Glu 
1005 1010 1015 

eea gte ttg gee aeg gee aae att gtg ctg aeg aga cag eag tgg 
Rro val Leu Ala Thr Ala Asn lie val Leu Thr Arg Gin Gin Trp 
1020 1025 1030 

gag acg ttg eac eea tte aag cat gac aga geg tac tea cet gaa 
Glu Thr Leu His Rro Rhe Lys His Asp Arg Ala Tyr Ser Rro Glu 
1035 1040 1045 

atg gea ctg aae tte ttt tge ace agg tte ttt gga gta gae etg 
Met Ala Leu Asn Phe Rhe Cys Thr Arg Phe Rhe Gly val Asp Leu 
1050 1055 1060 

gae agt ggg tta ttt tec get eet ace gte gea ett act tac agg 
Asp ser Gly Leu Rhe ser Ala Rro Thr val Ala Leu Thr Tyr Arg 
1065 1070 1075 

gat cag cac tgg gat aae teg cea ggg aag aae atg tat ggg ctt 
Asp Gin His Trp Asp Asn ser Rro Gly Lys Asn Met Tyr Gly Leu 
1080 1085 1090 

aat aga gag gta gea aag gag ttg tea egg ega tat eeg tge ate 
Asn Arg Glu val Ala Lys Glu Leu Ser Arg Arg Tyr Pro Cys lie 
1095 1100 1105 

aca aaa geg gtt gac aca gge agg gta get gat ata agg aat aat 
Thr Lys Ala val Asp Thr Gly Arg val Ala Asp lie Arg Asn Asn 
1110 1115 1120 

ace ate aag gac tac tet eea aca att aat gtg gtt eea tta aat 
Thr lie Lys Asp Tyr ser Pro Thr lie Asn vaT val Pro Leu Asn 
1125 1130 1135 

cge egg ttg ccc cac teg ttg ate gtt gac eac aaa gga cag ggt 
Arg Arg Leu Pro His Ser Leu lie val Asp His Lys Gly Gin Gly 
1140 1145 1150 

aca act gat cac age gga tte eta tet aag atg aag gge aaa tet 
Thr Thr Asp His Ser Gly Rhe Leu Ser Lys Met Lys Gly Lys ser 
1155 1160 1165 

gtg ttg gtg ate gge gat cet ate age att eea ggg aag aaa gta 
Val Leu val He Gly Asp Pro lie Ser lie Pro Gly Lys Lys val 
1170 1175 1180 

gag tec atg ggt cea ttg ccc act aat ace ate agg tgt gat etc 
Glu ser Met Gly Pro Leu pro Thr Asn Thr lie Arg Cys Asp Leu 
1185 1190 1195 

gat ttg gga ata eet age eat gtc ggt aaa tat gac att ate ttt 
Asp Leu Gly lie Pro ser His val Gly Lys Tyr Asp lie lie Rhe 
1200 1205 1210 

gtc aat gtt agg acc eeg tac agg aae cat cac tac caa cag tge 



val Asn Val Arg Thr Pro Tyr Arg Asn His His Tyr Gin Gin Cys 
1215 1220 1225 

gag gat cac get ate cac cac age atg eta acg tgt aag get gtc 3747 
Glu Asp His Ala lie His His Ser Met Leu Thr Cys uys Ala val 
1230 1235 1240 

cac cac ctg aac act gqc gqa aca tgt gtq get ata ggg tat gqg 3792 
His His Leu Asn Thr Gly Gly Thr cys val Ala lie Gly Tyr Gly 
1245 1250 1255 

ctt get gat cgc gca ace gag aat ate ate act gcg gtq gea ege 3837 
Leu Ala Asp Arg Ala Thr Glu Asn lie lie Thr Ala val Ala Arg 
1260 1265 1270 

tea ttt agg ttt aee egt gtc tgt eag eet aag aac act gee gaa 3882 
Ser Phe Arg Phe Thr Arg val Cys Gin Pro Lys Asn Thr Ala Glu 
1275 1280 1285 

aat act gag gtt etc ttc gtq tte tte gqc aag gac aac gqc aac 3927 
Asn Thr Glu Val Leu Phe val Phe Phe Gly Lys Asp Asn Gly Asn 
1290 1295 1300 

cac aca eat gac eag gac aga etc ggt gta gtq ctt gac aac ate 3972 
His Thr His Asp Gin Asp Arg Leu Gly val val Leu Asp Asn lie 
1305 1310 1315 

tat caa gqg tea aee agg tac gag gea gqg aga get cea gcg tac 4017 
Tyr Gin Gly ser Thr Arg Tyr Glu Ala Gly Arg Ala Pro Ala Tyr 
1320 1325 1330 

aga gtq ate aga ggt gac att age aag age get gac caa get ate 4062 
Arg val lie Arg Gly Asp He Ser Lys Ser Ala Asp Gin Ala lie 
1335 1340 1345 

gtt aat get get aat age aaa ggt caa cea ggt tee gga gtg tgc 4107 
val Asn Ala Ala Asn Ser Lys Gly Gin Pro Gly Ser Gly vaT Cys 
1350 1355 1360 

ggt gca ctg tac cga aaa tgg ccg get get ttt gat aga eag cea 4152 
Gly Ala Leu Tyr Arg Lys Trp Pro Ala Ala Phe Asp Arg Gin Pro 
1365 1370 1375 

ata get gte ggg aeg get aga ctt gtg aag eac gaa eeg etc ate 4197 
lie Ala val Gly Thr Ala Arg Leu val Lys His Glu Pro Leu lie 
1380 1385 1390 

ata eat get gta gga ecc aat ttt tet aag atg ccg gaa eeg gag 4242 
lie His Ala val Gly Pro Asn Phe Ser Lys Met Pro Glu Pro Glu 
1395 1400 1405 

ggc gac ctt aag etc gca get gee tac atg age ata geg tec ate 4287 
Gly Asp Leu Lys Leu Ala Ala Ala Tyr Met ser lie Ala Ser lie 
1410 1415 1420 

gte aac get gag egg att aca aaa ata tea gta eeg eta ctg tea 4332 
Val Asn Ala Glu Arg lie Thr Lys lie Ser val Pro Leu Leu Ser 
1425 1430 1435 

ace ggc ate tat tet ggt ggc aaa gat cga gtg atg caa tea ttg 4377 
Thr Gly lie Tyr ser Gly Gly Lys Asp Arg val Met Gin ser Leu 
1440 1445 1450 

eat eac ctg ttc act get ttc gac act aeg gat gee gat gte ace 4422 
His His Leu Phe Thr Ala Phe Asp Thr Thr Asp Ala Asp val Thr 
1455 1460 1465 

ata tat tgc ttg gat aaa eaa tgg gag ace agg ata ate gag gee 4467 
He Tyr cys Leu Asp Lys Gin Trp Glu Thr Arg lie lie Glu Ala 
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1470 1475 1480 

att cac cgc aaa gaa age gtc gaa att ctg gat gat gac aag cca 4512 
lie His Arg Lys Glu Ser val Glu lie Leu Asp Asp Asp Lys Pro 
1485 1490 1495 

gta gac att gac ttg gtc agg gtc cac cca aac age tct ttg gca 4557 
val Asp lie Asp Leu Val Arg Val His Pro Asn Ser Ser Leu Ala 
1500 1505 1510 

gqc aga cca gqt tac tec gtc aat gag gqc aag ttg tat tea tac 4602 
Gly Arg Pro Gly Tyr ser val Asn Glu Giy Lys Leu Tyr ser Tyr 
1515 1520 1525 

ctg gaa ggt aca ega tte cat cag ace gee aag gac att gee gaa 4647 
Leu Glu Gly Thr Arg Phe His Gin Thr Ala Lys Asp lie Ala Glu 
1530 1535 1540 

ate cat gca atg tgg cec aac aaa tct gag get aat gag cag att 4692 
lie His Ala Met Trp Pro Asn Lys ser Glu Ala Asn Glu Gin lie 
1545 1550 1555 

tgc ttg tac ate ctg ggg gag agt atg tec age ate cgc tec aaa 4737 
Cys Leu Tyr lie Leu Gly Glu Ser Met Ser Ser lie Arg Ser Lys 
1560 1565 1570 

tgc cca gta gag gag tea gag gcg tct get cca cct cac aca ctt 4782 
Cys Pro Val Glu Glu Ser Glu Ala Ser Ala Pro Pro His Thr Leu 
1575 1580 1585 

cca tgc ctg tgt aat tac get atg acg get gag cgc gta tac agg 4827 
Pro cys Leu Cys Asn Tyr Ala Met Thr Ala Glu Arg val Tyr Arg 
1590 1595 1600 

ttg cgc tct gcg aag aaa gaa cag tte gee gta tgc tea tea tte 4872 
Leu Arg Ser Ala Lys Lys Glu Gin Phe Ala Val cys Ser Ser Phe 
1605 1610 1615 



ctg ttg eeg aag tac agg ate aca gge gtg cag aag eta cag tgc 
Leu Leu Pro Lys Tyr Arg lie Thr Gly val Gin Lys Leu Gin Cys 
1620 1625 1630 



4917 



age aaa cca gtc ctg ttt tea gge gtc gta cca ccg get gta cac 4962 
Ser Lys Pro Val Leu Phe Ser Gly val val Pro Pro Ala val His 
1635 1640 1645 

cec agg aag tac gcg gaa ata att eta gaa acg cca cca ccg cca 5007 
Pro Arg Lys Tyr Ala Glu lie lie Leu Glu Thr Pro Pro Pro Pro 
1650 1655 1660 

gca acg aca ace gta ata tgt gaa cca act gtg cca gaa egt ata 5052 
Ala Thr Thr Thr Val lie Cys Glu Pro Thr Val Pro Glu Arg lie 
1665 1670 1675 

cec agt ccg gtg att tct aga gca cca agt gcg gaa tea ctg eta 5097 
Pro Ser pro val lie Ser Arg Ala Pro Ser Ala Glu ser Leu Leu 
1680 1685 1690 

teg ctt gge gge gtc teg tte tct age tct gee aca cgc teg tea 5142 
Ser Leu Gly Gly val ser Phe Ser Ser Ser Ala Thr Arg Ser Ser 
1695 1700 1705 

ace gee tgg age gac tat gac agg egg ttt gtg gtt aca get gat 5187 
Thr Ala Trp ser Asp Tyr Asp Arg Arg Phe val val Thr Ala Asp 
1710 1715 1720 

gtg eat caa gcg aac acg tct acg tgg age ate cct agt get cct 5232 
val His Gin Ala Asn Thr ser Thr Trp Ser lie Pro Ser Ala Pro 
1725 1730 1735 
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ggc ttg gac gtc cag ctg cct tct gac gtc act gat tec cac tgg 5277 
Gly Leu Asp val Gin Leu Pro Ser Asp val Thr Asp Ser His Trp 
1740 1745 1750 

agt att cca agt gca tea ggc ttt gaa gtg aga aca cca tct gta 5322 
Ser lie Pro Ser Ala Ser Gly Phe Glu val Arg Thr Pro Ser val 
1755 1760 1765 

cag gac eta act gcg gag tgt gcg aag cct cgt gqa ctg gcc gaa 5367 
Gin Asp Leu Thr Ala Glu Cys Ala Lys Pro Arg Gly Leu Ala Glu 
1770 1775 1780 

ata atg caa gac ttc aat act get cct ttc cag ttt ett teg gac 5412 
lie Met Gin Asp Phe Asn Thr Ala Pro Phe Gin Phe Leu ser Asp 
1785 , 1790 1795 

tac aga cca gta ceg gca cca egg aga ege cec ate cca tea cct 5457 
Tyr Arg Pro Val Pro Ala Pro Arg Arg Arg Pro lie Pro ser Pro 
1800 1805 1810 

aga teg aeg get tec gca cct cca gtt cca aag cca ege agg act 5502 
Arg ser Thr Ala ser Ala Pro Pro Val Pro Lys Pro Arg Arg Thr 
1815 1820 1825 

aag tac caa caa cca cca gqa gtc get aga gcg ate tea gaa gcg 5547 
Lys Tyr Gin Gin Pro Pro Gly val Ala Arg Ala lie Ser Glu Ala 
1830 1835 1840 

gag ttg gac gag tac ate cgt caa cac tec aac tga egg tat gaa 5592 
Glu Leu Asp Glu Tyr lie Arg Gin His Ser Asn Arg Tyr Glu 
1845 1850 1855 



gcg gqa gcg tat att ttc tea teg gaa aca ggc caa ggt cac ett 
Ala Gly Ala Tyr lie Phe Ser Ser Glu Thr Gly Gin Gly His Leu 
1860 1865 1870 



5637 



caa cag aaa tea gta cgt caa tgt aaa eta caa gaa cct ata ttg 5682 
Gin Gin Lys Ser Val Arg Gin cys Lys Leu Gin Glu Pro lie Leu 
1875 1880 1885 

gat egg gcc gtc cat gag aag tat tac gcc ccg ege etc gat etc 5727 
Asp Arg Ala val His Glu Lys Tyr Tyr Ala Pro Arg Leu Asp Leu 
1890 1895 1900 

gaa aga gag aaa atg tta cag aag aaa ctg caa tta tgc gcc tct 5772 
Glu Arg Glu Lys Met Leu Gin Lys Lys Leu Gin Leu Cys Ala ser 
1905 1910 1915 

gaa gga aat aga age agg tat caa tea ega aaa gta gaa aat atg 5817 
Glu Gly Asn Arg ser Arg Tyr Gin Ser Arg Lys Val Glu Asn Met 
1920 1925 1930 

aaa gca att aca gcg gag ega etc att tct gqa ttg ggc aca tat 
Lys Ala lie Thr Ala Glu Arg Leu lie ser Gly Leu Gly Thr Tyr 
1935 1940 1945 



5862 



eta tea tea gaa gtg aat cct gtc gag tgt tac aga gtc aat tat 5907 
Leu ser ser Glu vaT Asn Pro val Glu Cys Tyr Arg val Asn Tyr 
1950 1955 1960 

cct gta cca ate tac teg tea aeg gta att aac agg ttt aca tct 5952 
Pro val Pro lie Tyr Ser ser Thr val lie Asn Arg Phe Thr ser 
1965 1970 1975 

gca gag gtc gcg gtt aaa aeg tgc aac tta gtt ate caa gag aat 5997 
Ala Glu val Ala val Lys Thr Cys Asn Leu Val lie Gin Glu Asn 
1980 1985 1990 
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tac cct aca gta gcc agt tat tgt ata aca gat gaa tac gat gcg 6042 
Tyr Pro Thr val Ala Ser Tyr Cys lie Thr Asp Glu Tyr Asp Ala 
1995 2000 2005 

tat ctt gac atg gtq gac ggc gca teg tgc , tgt eta gat aca gcc 6087 
Tyr Leu Asp Met val Asp Giy Ala ser Cys Cys Leu Asp Thr Ala 
2010 2015 2020 

act ttt tgt ccg get aaa ctg aga age tac cea aag aag cat age 6132 
Thr Phe Cys Pro Ala Lys Leu Arg Ser Tyr Pro Lys Lys His Ser 
2025 2030 2035 

tat ttg cag cea gag ata aga tea gee gte cea teg cct ata eag 6177 
Tyr Leu Gin Pro Glu lie Arg Ser Ala val Pro Ser Pro lie Gin 
2040 2045 2050 

aat aca tta caa aat gta ttg get gca get act aaa agg aat tgc 6222 
Asn Thr Leu Gin Asn val Leu Ala Ala Ala Thr Lys Arg Asn Cys 
2055 2060 2065 

aac gtt ace caa atg ega gaa tta cct gte tta gat teg gcg gca 6267 
Asn val Thr Gin Met Arg Glu Leu Pro val Leu Asp Ser Ala Ala 
2070 2075 2080 

ttt aat gtt gat tgt tte aag aaa tac gca tgc aat gat gag tac 6312 
Phe Asn val Asp Cys Phe Lys Lys Tyr Ala Cys Asn Asp Glu Tyr 
2085 2090 2095 

tgg gat acc ttt ege gat aac cct att egg eta act aca gag aac 6357 
Trp Asp Thr Phe Arg Asp Asn Pro lie Arg Leu Thr Thr Glu Asn 
2100 2105 2110 

gtt aeg caa tat gtq aca aag ctg aaa gqg ccg aaa gca gca gca 6402 
val Thr Gin Tyr val Thr Lys Leu Lys Gly Pro Lys Ala Ala Ala 
2115 2120 2125 

ttg ttt gcg aat act eat aat eta aaa ccg ttg cag gag ata cea 6447 
Leu Phe Ala Asn Thr His Asn Leu Lys Pro Leu Gin Glu lie Pro 
2130 2135 2140 

atg gat caa tte gte atg gat eta aag aga gat gte aaa gtt act 6492 
Met Asp Gin Phe val Met Asp Leu Lys Arg Asp val Lys val Thr 
2145 2150 2155 



ecc ggc aeg aaa cat aca gag gag egg cct aag gtq cag gtt att 
Pro Gly Thr Lys His Thr Glu Glu Arg Pro Lys val Gin Val lie 
2160 2165 2170 

cag get gca gat ecc ctt get acc get tac ctt tgc gqg ate eat 
Gin Ala Ala Asp Pro Leu Ala Thr Ala Tyr Leu Cys Gly lie His 
2175 2180 2185 



6537 



6582 



egg gaa tta gte cgt aga ctg aat gcg gtq ctt ctg cea aat ate 6627 
Arg Glu Leu val Arg Arg Leu Asn Ala val Leu Leu Pro Asn lie 
2190 2195 2200 

cat act etc tte gac atg tea gcg gaa gat ttt gat gcg att att 6672 
His Thr Leu Phe Asp Met Ser Ala Glu Asp Phe Asp Ala lie lie 
2205 2210 2215 

get gaa cat tte cac cac ggc gac eca gta ttg gaa aeg gac ate 6717 
Ala Glu His Phe His His Gly Asp Pro val Leu Glu Thr Asp lie 
2220 2225 2230 

gcg teg ttt gat aaa age gaa gac gac get ate gee att teg gcg 6762 
Ala Ser Phe Asp Lys Ser Glu Asp Asp Ala lie Ala He Ser Ala 
2235 2240 2245 

ttg atg ate ctt gag gac tta ggt gte gac caa ccg etc tta gat 6807 

9 



Leu Met lie Leu Glu Asp Leu Gly val Asp Gin pro Leu Leu Asp 
2250 2255 2260 

ttg ata gag gcg gcg ttc ggc aat ate aca tct gtq cac eta cct 6852 

Leu lie Glu Ala Ala Phe Gly Asn lie Thr ser vaT His Leu Pro 
2265 2270 2275 

aca gqa acg agg ttt aaa ttt got gcc atg atg aaa tec ggt atg 

Thr Gly Thr Arg Phe Lys Phe Gly Ala Met Met Lys Ser Gly Met 
2280 2285 2290 



att att gat gca gtt att ggt ate aaa gca ccc tac ttc tgt ggg 
lie lie Asp Ala val lie Gly lie Lys Ala Pro Tyr Phe Cys Gly 
2355 2360 2365 



gaa gca atg cga tgg aac aga att gqa att acg gac gag tta gtq 

Glu Ala Met Arg Trp Asn Arg lie Gly lie Thr Asp Glu Leu VaT 

2415 2420 2425 

aag gcc gta gaa tec aga tac gag ate ata ctg gca ggc ctg ate 

Lys Ala val Glu ser Arg Tyr Glu lie lie Leu Ala Gly Leu lie 

2430 2435 2440 



6897 



ttc tta acg ctg ttt gtc aac aca eta gtc aat ate atg att get 6942 

Phe Leu Thr Leu Phe val Asn Thr Leu val Asn lie Met lie Ala 

2295 2300 2305 

age aga gta eta egt gaa egg tta ace acg tea gcg tge gcg gcc 6987 

Ser Arg val Leu Arg Glu Arg Leu Thr Thr ser Ala Cys Ala Ala 

2310 2315 2320 

tet ate ggc gae gat aac ata gtg eat ggt gtc gtc tee gac ace 7032 

Ser lie Gly Asp Asp Asn lie vaT His GTy val val Ser Asp Thr 

2325 2330 2335 

ttg atg gcg gag aga tge gee act tgg ctg aac atg gaa gta aaa 7077 

Leu Met Ala Glu Arg Cys Ala Thr Trp Leu Asn Met Glu val Lys 

2340 2345 2350 



7122 



gga ttt ate ctg gtg gac eag ata aca ggc aca gee tge aga gtc 7167 

Gly Phe lie Leu VaT Asp Gin lie Thr cTy Thr Ala Cys Arg val 
2370 2375 2380 

gca gae cct eta aaa agg ett ttt aag ett gga aaa cea ttg eca 7212 

Ala Asp Pro Leu Lys Arg Leu Phe Lys Leu GTy Lys Pro Leu Pro 
2385 2390 2395 

gtc gat gat ace caa gae tge gae ege ege egg gca ctg eat gat 7257 

val Asp Asp Thr Gin Asp Cys Asp Arg Arg Arg Ala Leu His Asp 
2400 2405 2410 



7302 



7347 



ate acg tet ctg tec acg tta gcc gaa age gtt aag aac ttc aag 7392 
lie Thr ser Leu Ser Thr Leu Ala Glu Ser val Lys Asn Phe Lys 
2445 2450 2455 

age ata aga ggg age cea ate ace etc tac ggc tga cctaaatagg 7438 
ser lie Arg Gly ser Pro lie Thr Leu Tyr GTy 
2460 2465 

tgaegtagta gacaegcaec taeceaeegg eaga atg ttt cea tac cct eag 7490 

Met Phe Pro Tyr Pro Gin 
2470 

ctg aac ttt eca eca gtt tac cct aca aat eeg atg get tac cga 7535 
Leu Asn Phe Pro Pro Val Tyr Pro Thr Asn Pro Met Ala Tyr Arq 
2475 2480 2485 

gat cea aac cct cct agg ege ege tgg agg eeg ttt egg ccc eeg 7580 
Asp Pro Asn Pro Pro Arg Arg Arg Trp Arg pro Phe Arg Pro Pro 
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2490 2495 2500 

ctg get get caa ate gaa gat ctt agg agg teg ata gtc aae ttg 7625 
Leu Ala Ala Gin lie Glu Asp Leu Arg Arg Ser lie Val Asn Leu 
2505 2510 2515 

aet tte aaa eaa ega tea eet aat ceg eeg eea gqt cea eeg eea 7670 
Thr Phe Lys Gin Arg Ser Pro Asn Pro Pro Pro Gly Pro Pro Pro 
2520 2525 2530 

aag aag aag aag agt get eet aag eea aaa eet aet eag eet aaa 7715 
Lys Lys Lys Lys Ser Ala Pro Lys Pro Lys Pro Thr Gin Pro Lys 
2535 2540 2545 

aag aag aag eag eaa gee aag agg aeg aaa ege aag eet aaa eea 7760 
Lys Lys Lys Gin Gin Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro 
2550 2555 2560 

ggg aaa ega eaa cgt atg tgt atg aag ttg gag teg gae aag aea 7805 
Giy Lys Arg Gin Arg Met Cys Met Lys Leu Glu Ser Asp Lys Thr 
2565 2570 2575 

ttt eeg ate atg etg aae gge caa gtg aat gga tat gee tge gtt 7850 
Phe Pro lie Met Leu Asn Gly Gin val Asn Giy Tyr Ala Cys val 
2580 2585 2590 



gte gga gga agg etg atg aaa eea ete eae gtt gaa gga aaa att 
val Gly Gly Arg Leu Met Lys Pro Leu His Val Glu Gly Lys lie 
2595 2600 2605 



aae aga gge aga gtt gtg get att gtt eta gga ggt gca aat gag 

Asn Arg Gly Arg val Val Ala lie val Leu Gly Gly Ala Asn Glu 

2685 2690 2695 

gge aeg egt acg gcg ett tea gtg gtc act tgg aac cag aaa ggg 

Gly Thr Arg Thr Ala Leu Ser val val Thr Trp Asn Gin Lys Gly 

2700 2705 2710 



7895 



gat aat gag eaa tta geg gee gtg aaa ttg aag aag get age atg 7940 

Asp Asn Glu Gin Leu Ala Ala Val Lys Leu Lys Lys Ala Ser Met 
2610 2615 2620 

tae gae ttg gag tae gge gae gtt eee eag aae atg aaa tea gae 7985 

Tyr Asp Leu Glu Tyr Gly Asp val Pro Gin Asn Met Lys Ser Asp 
2625 2630 2635 

aeg etg eag tae ace age gae aaa eea ceg gge tte tae aac tgg 

Thr Leu Gin Tyr Thr Ser Asp Lys Pro Pro Gly Phe Tyr Asn Trp 
2640 2645 2650 



8030 



eac cae gge gea gtc eag tat gag aat ggg aga ttt aee gta eeg 8075 

His His Gly Ala Val Gin Tyr Glu Asn Gly Arg Phe Thr val Pro 

2655 2660 2665 

aga gga gtg gge ggg aaa gge gae age gga aga eeg ate ctg gae 8120 

Arg Gly Val Gly Gly Lys Gly Asp Ser Gly Arg Pro lie Leu Asp 

2670 2675 2680 



8165 



8210 



gtg ace att agg gat ace eee gaa ggt tct gaa ceg tgg tea eta 8255 

vaT Thr lie Arg Asp Thr Pro Glu Gly ser Glu Pro Trp ser Leu 
2715 2720 2725 

gtt aea geg eta tge gtg ctt teg aat gte aeg tte eea tge gae 8300 

Val Thr Ala Leu Cys Val Leu Ser Asn val Thr Phe Pro Cys Asp 
2730 2735 2740 

aaa eca eee gtg tge tat tea etg aeg eea gaa ega aea etc gae 8345 

Lys Pro Pro VaT Cys Tyr Ser Leu Thr Pro Glu Arg Thr Leu Asp 
2745 2750 2755 
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gtq etc gaa gag aac gtc gac aat cca aat tac gac acg ctg ctg 8390 
vaT Leu Glu Glu Asn Val Asp Asn Pro Asn Tyr Asp Thr Leu Leu 
2760 2765 2770 

gag aac gtc ttg aaa tgt cca tea cgc egg ccc aaa cga age att 8435 
Glu Asn val Leu Lys Cys Pro Ser Arg Arg Pro Lys Arg Ser lie 
2775 2780 2785 

ace gat gac tte aca ctg ace agt ccc tac ctg ggg ttc tgc ccg 8480 
Thr Asp Asp Phe Thr Leu Thr Ser Pro Tyr Leu Gly phe cys Pro 
2790 2795 2800 

tat tgc aga cac tea acg ccg tgt ttc age cca ata aaa att gag 8525 
Tyr Cys Arg His ser Thr Pro Cys Phe Ser Pro lie Lys lie Glu 
2805 2810 2815 

aac gtq tgg gac gaa tct gat gat gqa teg att aga ate cag gtc 8570 
Asn VaT Trp Asp Glu ser Asp Asp Gly ser lie Arg lie Gin val 
2820 2825 2830 

teg gca caa ttc ggc tac aat cag gea ggc act gcg gat gtc ace 8615 
ser Ala Gin Phe Gly Tyr Asn Gin Ala Gly Thr Ala Asp val Thr 
2835 2840 2845 

aaa ttc egt tac atg tct tte gac cac gac cat gac ate aag gaa 8660 
Lys Phe Arg Tyr Met ser Phe Asp His Asp His Asp lie Lys Glu 
2850 2855 2860 



gac agt atg gag aaa ata get ate age aca tct gga ccc tgc egt 
Asp Ser Met Glu Lys lie Ala lie Ser Thr ser Gly Pro Cys Arg 
2865 2870 2875 



8705 



egt ett ggc cac aaa ggg tac ttc ctg tta get caa tgt cet cca 8750 

Arg Leu Gly His Lys Gly Tyr Phe Leu Leu Ala Gin cys Pro Pro 
2880 2885 2890 

ggt gac agt gta ace gtc agt ate acg age gga gea tct gag aat 8795 

Gly Asp ser Val Thr val ser lie Thr Ser Gly Ala ser Glu Asn 
2895 2900 2905 

tea tgc ace gtg gag aaa aag ate agg agg aag ttt gtc ggt aga 8840 

Ser cys Thr val Glu Lys Lys lie Arg Arg Lys Phe val Gly Arg 
2910 2915 2920 

gag gag tac ttg tte cca ccc gtc eat gga aag ctg gta aag tgc 

Glu Glu Tyr Leu Phe Pro Pro val His Gly Lys Leu val Lys Cys 
2925 2930 2935 

cac gtt tac gat cac ttg aag gag acg tct gee ggg tac ata ace 

His val Tyr Asp His Leu Lys Glu Thr Ser Ala Gly Tyr lie Thr 
2940 2945 2950 



8885 



8930 



atg cac agg cca ggc cca cac gcg tat aag tec tat ctg gag gaa 8975 

Met His Arg Pro Gly Pro His Ala Tyr Lys Ser Tyr Leu Glu Glu 
2955 2960 2965 

gcg tea ggc gaa gtg tac att aaa cca cet tct ggc aag aac gtc 

Ala ser Gly Glu val Tyr He Lys Pro Pro Ser Gly Lys Asn val 
2970 2975 2980 



9020 



ace tac gaa tgt aag tgt ggc gac tac age aca ggt ate gtg age 9065 

Thr Tyr Glu Cys Lys Cys Gly Asp Tyr ser Thr Gly He vaT Ser 
2985 2990 2995 

acg cga acg aag atg aac ggc tgc act aaa gea aaa cag tgc att 9110 

Thr Arg Thr Lys Met Asn Gly Cys Thr Lys Ala Lys Gin Cys lie 
3000 3005 3010 
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gcc tac aag age gac caa acg aaa tgg gtc ttc aac teg ceg gat 9155 

Ala Tyr Lys ser Asp Gin Thr Lys Trp val Phe Asn Sen Pro Asp 
3015 3020 3025 

ctt att agg eac aca gac eac tea gtg caa ggt aaa ttg eae att 9200 

Leu lie Arg His Thr Asp His Ser val Gin Giy Lys Leu His He 
3030 3035 3040 

cca ttc cgc ttg aca ccg aca gtc tgc ccg gtt ccg tta get eac 9245 

Pro Phe Arg Leu Thr Pro Thr val Cys Pro val Pro Leu Ala His 
3045 3050 3055 

acg cet aca gtc acg aag tgg ttc aaa ggc ate ace etc eac ctg 9290 

Thr Pro Thr val Thr Lys Trp Phe Lys Giy lie Thr Leu His Leu 
3060 3065 3070 

act gea atg ega cca aca ttg ctg aca acg aga aaa ttg gqg ctg 9335 

Thr Ala Met Arg Pro Thr Leu Leu Thr Thr Arg Lys Leu Giy Leu 
3075 3080 3085 

ega gea gac gea aca gea gaa tgg att aca gqg tct aca tec agg 9380 

Arg Ala Asp Ala Thr Ala Glu Trp lie Thr Giy ser Thr Ser Arg 
3090 3095 3100 

aat ttt tct gtg ggg ega gaa ggg ctg gag tac gta tgg ggt aac 9425 

Asn Phe ser val Giy Arg Glu Giy Leu Glu Tyr val Trp Giy Asn 
3105 3110 3115 

eat gaa cca gtc aga gtc tgg gcc cag gag teg gea cca ggc gac 

His Glu Pro val Arg val Trp Ala Gin Glu ser Ala Pro Giy Asp 
3120 3125 3130 



get gaa aca ttt gga gaa act ttg aac cat ctg tgg ttt aac aac 
Ala Glu Thr Phe Giy Glu Thr Leu Asn His Leu Trp Phe Asn Asn 
3210 3215 3220 



9470 



cca eat gga tgg ccg cat gag ate ate ate eae tat tat eat egg 9515 

Pro His Giy Trp Pro His Glu lie lie lie His Tyr Tyr His Arg 
3135 3140 3145 

cat cca gtc tac act gtc att gtg ctg tgt ggt gtc get ctt get 9560 

His Pro val Tyr Thr val lie val Leu cys Giy val Ala Leu Ala 
3150 3155 3160 

ate ctg gta ggc act gea tea tea gea get tgc ate gee aaa gea 9605 

He Leu val Giy Thr Ala Ser Ser Ala Ala Cys lie Ala Lys Ala 
3165 3170 3175 

aga aga gac tgc ctg acg cca tac geg ctt gea ccg aac gea acg 9650 

Arg Arg Asp Cys Leu Thr Pro Tyr Ala Leu Ala Pro Asn Ala Thr 
3180 3185 3190 

gta cec aca gea tta geg gtt ttg tgc tgc att egg cca ace aac 9695 

val Pro Thr Ala Leu Ala val Leu cys Cys lie Arg Pro Thr Asn 
3195 3200 3205 



9740 



caa ccg ttt etc tgg gea cag ttg tgc att cet ctg gea geg ctt 9785 
Gin Pro Phe Leu Trp Ala Gin Leu cys lie Pro Leu Ala Ala Leu 
3225 3230 3235 

gtt att ctg ttc cgc tgc ttt tea tgc tgc atg cet ttt tta ttg 9830 
Val lie Leu Phe Arg Cys Phe Ser Cys Cys Met Pro Phe Leu Leu 
3240 3245 3250 

gtt gea ggc gtc tgc ctg ggg aag gta gac gee ttc gaa cat geg 9875 
val Ala Giy Val Cys Leu Giy Lys val Asp Ala Phe Glu His Ala 
3255 3260 3265 

ace act gtg cca aat gtt ccg ggg ate ccg tat aag geg ttg gtc 9920 
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Thr Thr 



val Pro Asn 
3270 



val Pro Gly lie Pro Tyr Lys Ala Leu val 
3275 3280 



gaa cgc 
Glu Arg 



gca gqt tac 
Ala Gly Tyr 
3285 



gcg cca ctt aac ctg gag ate acg gtc gtc 
Ala Pro Leu Asn Leu Glu lie Thr val val 
3290 3295 



9965 



tea teg 
Ser Ser 



gaa tta aea 
Glu Leu Thr 
3300 



eet tea 
Pro Ser 



aet aae 
Thr Asn 
3305 



aag gag 
Lys Glu 



tae gtq acc tgc 
Tyr Val Thr Cys 
3310 



10010 



aaa tte 
Lys Phe 



eac aca gte 
His Thr val 
3315 



att eet tea eca caa gtt aaa tge tgc ggg 
lie Pro Ser Pro Gin val Lys Cys Cys Gly 
3320 3325 



10055 



tee etc 
Ser Leu 



gag tge aag 
Glu Cys Lys 
3330 



gca tec tea aag gcg gat tae aca tgc cgc 
Ala Ser ser Lys Ala Asp Tyr Thr Cys Arg 
3335 3340 



10100 



gtt ttt 
val Phe 



ggc got gtq 
Gly Gly Val 
3345 



tae cct 
Tyr Pro 



tte atg 
Phe Met 
3350 



tgg gga 



ggc gca 
.Ty - 



caa tge 

Trp Gly Gly Ala Gin cys 
3355 



10145 



tte tgt 
Phe Cys 



gae agt gag 
Asp Ser Glu 
3360 



aae aea 
Asn Thr 



caa ctg 
Gin Leu 
3365 



agt gag 
Ser Glu 



gcg tae 
Ala Tyr 
3370 



gte gag 
val Glu 



10190 



tte get 
Phe Ala 



eca gae tge 
Pro Asp Cys 
3375 



aet ata 
Thr lie 



gat eac 
Asp His 
3380 



gca gtc 
Ala val 



gca eta 
Ala Leu 
3385 



aaa gtt 
Lys val 



10235 



eac aea 
His Thr 



get get ctg 
Ala Ala Leu 
3390 



aaa gte 
Lys val 



ggc ctg 
Gly Leu 
3395 



cgt ata 
Arg lie 



gta tac 
val Tyr 
3400 



ggc aac 
Gly Asn 



10280 



acc ace 
Thr Thr 



gcg eac ctg 
Ala His Leu 
3405 



gat acg 
Asp Thr 



ttt gte 
Phe val 
3410 



aat ggc 
Asn Gly 



gte acg 
val Thr 
3415 



eca ggt 
Pro Gly 



10325 



tec tea 
Ser Ser 



egg gae ctg 
Arg Asp Leu 
3420 



aag gte 
Lys val 



ata gca 
lie Ala 
3425 



ggg ccg 
Gly Pro 



ata tea 
lie Ser 
3430 



gee get 
Ala Ala 



10370 



ttt tea 
Phe Ser 



tae aac 
Tyr Asn 



tte ggc 
Phe Gly 



cec ttt gae 
Pro Phe Asp 
3435 

tae gae tte 
Tyr Asp Phe 
3450 

gat att caa 
Asp lie Gin 
3465 



eat aag 
His Lys 



cct gag 
Pro Glu 



gca tec 
Ala ser 



gte gtc 
val val 
3440 

tat gga 
Tyr Gly 
3455 

teg ctt 
ser Leu 
3470 



ate aga 
lie Arg 



get atg 
Ala Met 



gat get 
Asp Ala 



aag ggg 
Lys Gly 
3445 



ctt gtt 
Leu val 



aaa cca 

Lys Pro Gly Ala 
3460 



gga gcg 
In 



aca gae ata gta 
Thr Asp lie val 
3475 



10415 



10460 



10505 



gee cgc 
Ala Arg 



eac gte 
His val 



act gae ata 
Thr Asp lie 
3480 

cec tae ace 
Pro Tyr Thr 
3495 



egg ctg 
Arg Leu 



caa gca 
Gin Ala 



ctg aag 
Leu Lys 
3485 

gta tea 
val Ser 
3500 



eet tet 
Pro Ser 



ggg tat 
Gly Tyr 



gtc aag aae ate 10550 
val Lys Asn lie 
3490 

gaa atg tgg aag 10595 
Glu Met Trp Lys 
3505 



aae aae 
Asn Asn 



aaa att 
Lys lie 



tea gga ega 
ser Gly Arg 
3510 

gaa gtg gag 
Glu val Glu 



cec ctg 
Pro Leu 



cct ctg 
Pro Leu 



caa gaa 
Gin Glu 
3515 

ega gcg 
Arg Ala 



aca gca 
Thr Ala 



tet aae 
Ser Asn 
14 



cca ttt gga tgt 10640 
Pro Phe Gly Cys 
3520 

tgt get tae ggg 10685 
Cys Ala Tyr Gly 



3525 3530 3535 

cac ate cct ate teg att gac ate cet gat gea get ttt gtg aga 

His He Pro lie ser lie Asp lie Pro Asp Ala Ala Phe val Arg 
3540 3545 3550 

tea tea gaa tea cea aea att tta gaa gtt age tge aca gta gea 

Ser Ser Glu Ser pro Thr lie Leu Glu val Ser cys Thr val Ala 
3555 3560 3565 

gae tge att tat tet gea gae ttt ggt ggt tet eta aea tta eag 

Asp Cys lie Tyr ser Ala Asp Phe Gly Gly ser Leu Thr Leu Gin 



3570 



3575 



3580 



tae aaa get gae agg gag gqa eat tgt eea gtt eae tee eae tee 
Tyr Lys Ala Asp Arg Glu Gly His Cys Pro Val His Ser His Ser 
3585 3590 3595 

aeg aca get gtt ttg aag gaa gcg ace aca cat gtg act gee gta 
Thr Thr Ala val Leu Lys Glu Ala Thr Thr His val Thr Ala val 
3600 3605 3610 

gge age ata aca eta eat ttt age aea teg age eea caa gea aat 
Gly Ser lie Thr Leu His Phe Ser Thr Ser Ser Pro Gin Ala Asn 
3615 3620 3625 

ttt ata gtt teg eta tge gqc aag aag tee aee tge aat get gaa 
Phe lie Val Ser Leu Cys Gly Lys Lys Ser Thr Cys Asn Ala Glu 



3630 



3635 



3640 



tgt aaa eea eeg gee gae eae ata att gqa gaa eea eat aaa gte 
Cys Lys Pro Pro Ala Asp His He He Gly Glu Pro His Lys val 



3645 



3650 



3655 



gae caa gaa ttc eag gcg gea gtt tec aaa aca tet tgg aac tgg 
Asp Gin Glu Phe Gin Ala Ala Val Ser Lys Thr Ser Trp Asn Trp 
3660 3665 3670 

ctg ett gea ctg ttt gqg gqa gea tea tec etc att gtt gta gqa 
Leu Leu Ala Leu Phe Gly Gly Ala Ser ser Leu lie Val val Gly 
3675 3680 3685 

ett ata gtg ttg gte tge age tet atg ett ata aac aca egt aga 
Leu lie Val Leu Val Cys Ser Ser Met Leu lie Asn Thr Arg Arg 
3690 3695 3700 

tga ctgagcgegg acactgacat agcggtaaaa ctcgatgtac tteegaggaa 

gcgtggtgea taatgeeacg egccgcttga caetaaaact egatgtattt ccgaggaage 

acagtgcata atgetgtgca gtgteaeatt aatcgtatat cacactaeat attaaeaaca 

etatatcact tttatgagae tcactatggg tetctaatat acactacaca tattttactt 

aaaaaeaeta tacaeaettt ataaattett ttataatttt tettttgttt ttattttgtt 

tttaaaattt c 



10730 

10775 

10820 

10865 

10910 

10955 

11000 

11045 

11090 

11135 

11180 

11233 
11293 
11353 
11413 
11473 
11484 



<210> 2 
<211> 1852 
<212> PRT 

<213> western equine encephalomyelitis virus - strain 71V-1658 
<400> 2 

Met Glu Arg lie His val Asp Leu Asp Ala Asp Ser Pro Tyr val Lys 
15 10 15 
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Ser Leu Gin Arg Thr Phe Pro Gin Phe Glu lie Glu Ala Arg Gin val 
20 25 30 

Thr Asp Asn Asp His Ala Asn Ala Arg Ala Phe Ser His val Ala Thr 
35 40 45 

Lys Leu He Glu ser Glu val Asp Arg Asp Gin val He Leu Asp lie 
50 55 60 

Gly Ser Ala Pro val Arg His Ala His ser Asn His Arg Tyr His Cys 
65 70 75 80 

lie Cys Pro Met lie ser Ala Glu Asp Pro Asp Arg Leu Gin Arg Tyr 
85 90 95 

Ala Glu Arg Leu Lys Lys Ser Asp lie Thr Asp Lys Asn lie Ala ser 
100 105 110 

Lys Ala Ala Asp Leu Leu Glu val Met Ser Thr Pro Asp Ala Glu Thr 
115 120 125 

Pro ser Leu cys Met His Thr Asp Ala Thr cys Arg Tyr Phe Gly Ser 
130 135 140 

Val Ala val Tyr Gin Asp val Tyr Ala val His Ala Pro Thr ser lie 
145 150 155 160 

Tyr His Gin Ala Leu Lys Gly val Arg Thr He Tyr Trp He Gly Phe 
165 170 175 

Asp Thr Thr Pro Phe Met Tyr Lys Asn Met Ala Gly Ser Tyr Pro Thr 
180 185 190 

Tyr Asn Thr Asn Trp Ala Asp Glu Arg val Leu Glu Ala Arg Asn He 
195 200 205 

Gly Leu Gly Asn Ser Asp Leu Gin Glu ser Arg Leu Gly Lys Leu ser 
210 215 220 

He Leu Arg Lys Lys Arg Leu Gin Pro Thr Asn Lys lie lie Phe Ser 
225 230 235 240 

val Gly ser Thr lie Tyr Thr Glu Asp Arg ser Leu Leu Arg Ser Trp 
245 250 255 

His Leu Pro Asn val Phe His Leu Lys Gly Lys Ser Asn Phe Thr Gly 
260 265 270 

Arg Cys Gly Thr He Val Ser Cys Glu Gly Tyr val lie Lys Lys He 
275 280 285 
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Thr lie Ser Pro Gly Leu Tyr Gly Lys val Glu Asn Leu Ala Ser Thr 
290 295 300 

Met His Arg Glu Gly Phe Leu Ser cys Lys val Thr Asp Thr Leu Arg 
305 310 315 320 

Gly Glu Arg val Ser Phe Ala Val Cys Thr Tyr val Pro Ala Thr Leu 
325 330 335 

Cys Asp Gin Met Thr Gly He Leu Ala Thr Asp val Ser val Asp Asp 
340 345 350 

Ala Gin Lys Leu Leu val Gly Leu Asn Gin Arg lie val val Asn Gly 
355 360 365 

Arg Thr Gin Arg Asn Thr Asn Thr Met Gin Asn Tyr Leu Leu Pro val 
370 375 380 

val Ala Gin Ala Phe ser Arg Trp Ala Arg Glu His Arg Ala Asp Leu 
385 390 395 400 

Asp Asp Glu Lys Glu Leu Gly Val Arg Glu Arg Thr Leu Thr Met Gly 
405 410 415 

Cys Cys Trp Ala Phe Lys Thr Gin Lys lie Thr Ser lie Tyr Lys Lys 
420 425 430 

Pro Gly Thr Gin Thr lie Lys Lys Val Pro Ala val Phe Asp Ser Phe 
435 440 445 

val He Pro Arg Leu Thr Ser His Gly Leu Asp Met Gly Phe Arg Arg 
450 455 460 

Arg Leu Lys Leu Leu Leu Glu Pro Thr Val Lys Pro Ala Pro Ala lie 
465 470 475 480 

Thr Met Ala Asp val Glu His Leu Arg Gly Leu Gin Gin Glu Ala Glu 
485 490 495 

Glu Val Ala Ala Ala Glu Glu lie Arg Glu Ala Leu Pro Pro Leu Leu 
500 505 510 

Pro Glu lie Glu Lys Glu Thr val Glu Ala Glu val Asp Leu lie Met 
515 520 525 

Gin Glu Ala Gly Ala Gly ser val Glu Thr Pro Arg Gly His lie Arg 
530 535 540 

Val Thr Ser Tyr Pro Gly Glu Glu Lys lie Gly Ser Tyr Ala lie Leu 
545 550 555 560 



Ser Pro Gin Ala val Leu Asn ser Glu Lys Leu Ala cys lie His Pro 
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565 



570 



575 



Leu Ala Glu Gin val Leu val Met Thr His Lys Gly Arg Ala Gly Arg 
580 585 590 

Tyr Lys val Glu Pro Tyr His Gly Lys Val He val Pro Glu Gly Thr 
595 600 605 

Ala val Pro val Gin Asp Phe Gin Ala Leu Sen Glu ser Ala Thr He 
610 615 620 

val Phe Asn Glu Arg Glu Phe Val Asn Arg Tyr Leu His His lie Ala 
625 630 635 640 

lie Asn Gly Gly Ala Leu Asn Thr Asp Glu Glu Tyr Tyr Lys Thr val 
645 650 655 

Lys Thr Gin Asp Thr Asp Ser Glu Tyr Val Phe Asp lie Asp Ala Arg 
660 665 670 

Lys Cys Val Lys Arg Glu Asp Ala Gly Pro Leu cys Leu Thr Gly Asp 
675 680 685 

Leu val Asp pro Pro Phe His Glu Phe Ala Tyr Glu ser Leu Lys Thr 
690 695 700 

Arg Pro Ala Ala Pro His Lys val Pro Thr lie Gly val Tyr Gly val 
705 710 715 720 

Pro Gly Ser Gly Lys Ser Gly He lie Lys Ser Ala Val Thr Lys Lys 
725 730 735 

Asp Leu Val val ser Ala Lys Lys Glu Asn cys Ala Glu lie lie Arg 
740 745 750 

Asp Val Arg Arg Met Arg Arg Met Asp val Ala Ala Arg Thr val Asp 
755 760 765 

Ser Val Leu Leu Asn Gly val Lys His Pro val Asn Thr Leu Tyr He 
770 775 780 

Asp Glu Ala Phe Ala cys His Ala Gly Thr Leu Leu Ala Leu lie Ala 
785 790 795 800 

lie Val Lys Pro Lys Lys val val Leu cys Gly Asp Pro Lys Gin cys 
805 810 815 

Gly Phe Phe Asn Met Met Cys Leu Lys val His Phe Asn His Asp He 
820 825 830 



Cys Thr Glu Val Tyr His Lys Ser He Ser Arg Arg Cys Thr Gin Thr 
835 840 845 
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Val Thr Ala lie val Ser Thr Leu Phe Tyr Asp Lys Arg Met Lys Thr 
850 855 860 



Val Asn Pro Cys Ala Asp Lys He He He Asp Thr Thr Gly Thr Thr 
865 870 875 880 



Lys Pro His Lys Asp Asp Leu He Leu Thr cys Phe Arg Gly Trp val 
885 890 895 



Lys Gin Leu Gin lie Asp Tyr Lys Asn His Glu lie Met Thr Ala Ala 
900 905 910 



Ala ser Gin Gly Leu Thr Arg Lys Gly Val Tyr Ala val Arg Tyr Lys 
915 920 925 



Val Asn Glu Asn Pro Leu Tyr ser Gin Thr ser Glu His val Asn val 



Leu Leu Thr Arg Thr Glu Lys Arg lie Val Trp Lys Thr Leu Ala Gly 
945 950 955 960 



Asp Pro Trp He Lys Thr Leu Thr Ala Lys Tyr Pro Gly Asp Phe Thr 
965 970 975 



Ala ser Leu Asp Asp Trp Gin Arg Glu His Asp Ala lie Met Ala Arg 
980 985 990 



Val Leu Asp Lys Pro Gin Thr Ala Asp val Phe Gin Asn Lys val Asn 
995 1000 1005 



Val Cys Trp Ala Lys Ala Leu Glu Pro Val Leu Ala Thr Ala Asn 
1010 1015 1020 



lie val Leu Thr Arg Gin Gin Trp Glu Thr Leu His Pro Phe 
1025 1030 1035 



His Asp Arg Ala Tyr Ser Pro Glu Met Ala Leu Asn Phe Phe Cys 
1040 1045 1050 



Thr Arg Phe Phe Gly Val Asp Leu Asp ser Gly Leu Phe Ser Ala 
1055 1060 1065 



Pro Thr val Ala Leu Thr Tyr Arg Asp Gin His Trp Asp Asn Ser 
1070 1075 1080 



Pro Gly Lys Asn Met Tyr Gly Leu Asn Arg Glu Val Ala Lys Glu 
1085 1090 1095 



Leu Ser Arg Arg Tyr Pro Cys lie Thr Lys Ala val Asp Thr Gly 



930 




940 



1100 



1105 



1110 
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Arq val Ala Asp lie Arg Asn Asn Thr lie Lys Asp Tyr Ser Pro 
1115 1120 1125 

Thr lie Asn val Val Pro Leu Asn Arg Arg Leu Pro His Ser Leu 
1130 1135 1140 

lie val Asp His Lys Gly Gin Gly Thr Thr Asp His ser Gly Phe 
1145 1150 1155 

Leu Ser Lys Met Lys Gly Lys Ser val Leu val lie Gly Asp Pro 
1160 1165 1170 

lie Ser lie Pro Gly Lys Lys val Glu ser Met Gly Pro Leu Pro 
1175 1180 1185 

Thr Asn Thr lie Arg cys Asp Leu Asp Leu Gly lie Pro Ser His 
1190 1195 1200 

val Gly Lys Tyr Asp lie lie Phe val Asn val Arg Thr Pro Tyr 
1205 1210 1215 

Arg Asn His His Tyr Gin Gin Cys Glu Asp His Ala He His His 
1220 1225 1230 

Ser Met Leu Thr Cys Lys Ala val His His Leu Asn Thr Gly Gly 
1235 1240 1245 

Thr cys val Ala lie Gly Tyr Gly Leu Ala Asp Arg Ala Thr Glu 
1250 1255 1260 

Asn He He Thr Ala val Ala Arg Ser Phe Arg Phe Thr Arg val 
1265 1270 1275 

Cys Gin Pro Lys Asn Thr Ala Glu Asn Thr Glu val Leu Phe val 
1280 1285 1290 

Phe Phe Gly Lys Asp Asn Gly Asn His Thr His Asp Gin Asp Arg 
1295 1300 1305 

Leu Gly val val Leu Asp Asn lie Tyr Gin Gly Ser Thr Arg Tyr 
1310 1315 1320 

Glu Ala Gly Arg Ala Pro Ala Tyr Arg val He Arg Gly Asp He 
1325 1330 1335 

Ser Lys Ser Ala Asp Gin Ala He val Asn Ala Ala Asn ser Lys 
1340 1345 1350 

Gly Gin Pro Gly Ser Gly val cys Gly Ala Leu Tyr Arg Lys Trp 
1355 1360 1365 
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Pro Ala Ala Phe Asp Arg Gin pro lie Ala val Gly Thr Ala Arg 

1370 1375 1380 

Leu val Lys His Glu Pro Leu lie lie His Ala Val Gly Pro Asn 

1385 1390 1395 

Phe Sen Lys Met Pro Glu Pro Glu Gly Asp Leu Lys Leu Ala Ala 

1400 1405 1410 

Ala Tyr Met Ser lie Ala ser lie val Asn Ala Glu Arg lie Thr 

1415 1420 1425 

Lys lie ser val pro Leu Leu ser Thr Gly He Tyr ser Gly Gly 

1430 1435 1440 

Lys Asp Arg val Met Gin Ser Leu His His Leu Phe Thr Ala Phe 

1445 1450 1455 

Asp Thr Thr Asp Ala Asp val Thr lie Tyr cys Leu Asp Lys Gin 

1460 1465 1470 

Trp Glu Thr Arg He He Glu Ala He His Arg Lys Glu Ser val 

1475 1480 1485 

Glu He Leu Asp Asp Asp Lys pro val Asp lie Asp Leu val Arg 

1490 1495 1500 

Val His Pro Asn ser Ser Leu Ala Gly Arg Pro Gly Tyr ser val 

1505 1510 1515 

Asn Glu Gly Lys Leu Tyr Ser Tyr Leu Glu Gly Thr Arg Phe His 

1520 1525 1530 

Gin Thr Ala Lys Asp He Ala Glu He His Ala Met Trp Pro Asn 

1535 1540 1545 

Lys Ser Glu Ala Asn Glu Gin lie Cys Leu Tyr lie Leu Gly Glu 

1550 1555 1560 

Ser Met ser Ser lie Arg Ser Lys cys Pro val Glu Glu Ser Glu 

1565 1570 1575 

Ala Ser Ala Pro Pro His Thr Leu Pro Cys Leu Cys Asn Tyr Ala 

1580 1585 1590 

Met Thr Ala Glu Arg val Tyr Arg Leu Arg Ser Ala Lys Lys Glu 

1595 1600 1605 

Gin Phe Ala val cys Ser ser Phe Leu Leu Pro Lys Tyr Arg He 

1610 1615 1620 

Thr Gly val Gin Lys Leu Gin Cys Ser Lys Pro val Leu Phe Ser 
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1625 1630 1635 

Gly val val Pro Pro Ala val His Pro Arg Lys Tyr Ala Glu lie 
1640 1645 1650 

lie Leu Glu Thr Pro Pro Pro Pro Ala Thr Thr Thr val lie Cys 
1655 1660 1665 

Glu Pro Thr val Pro Glu Arg lie Pro Ser Pro val lie Ser Arg 
1670 1675 1680 

Ala Pro Ser Ala Glu Ser Leu Leu Ser Leu Gly Gly val ser Phe 
1685 1690 1695 

Ser Ser Ser Ala Thr Arg Ser ser Thr Ala Trp Ser Asp Tyr Asp 
1700 1705 1710 

Arg Arg Phe Val Val Thr Ala Asp Val His Gin Ala Asn Thr Ser 
1715 1720 1725 

Thr Trp ser He Pro ser Ala Pro Gly Leu Asp val Gin Leu Pro 
1730 1735 1740 

Ser Asp Val Thr Asp ser His Trp ser lie Pro Ser Ala Ser Gly 
1745 1750 1755 

Phe Glu val Arg Thr Pro ser val Gin Asp Leu Thr Ala Glu cys 
1760 1765 1770 

Ala Lys Pro Arg Gly Leu Ala Glu He Met Gin Asp Phe Asn Thr 
1775 1780 1785 

Ala Pro Phe Gin Phe Leu Ser Asp Tyr Arg pro val Pro Ala Pro 
1790 1795 1800 

Arg Arg Arg Pro He Pro Ser Pro Arg Ser Thr Ala Ser Ala Pro 
1805 1810 1815 

Pro Val Pro Lys Pro Arg Arg Thr Lys Tyr Gin Gin Pro Pro Gly 
1820 1825 1830 

val Ala Arg Ala lie ser Glu Ala Glu Leu Asp Glu Tyr He Arg 
1835 1840 1845 

Gin His ser Asn 
1850 

<210> 3 
<211> 614 
<212> PRT 

<213> Western equine encephalomyelitis virus - strain 71V-1658 
<400> 3 
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Arg Tyr Glu Ala Gly Ala Tyr lie Phe Ser Ser Glu Thr Gly Gin Gly 
15 10 15 

His Leu Gin Gin Lys ser val Arg Gin cys Lys Leu Gin Glu Pro lie 
20 25 30 

Leu Asp Arg Ala val His Glu Lys Tyr Tyr Ala Pro Arg Leu Asp Leu 
35 40 45 

Glu Arg Glu Lys Met Leu Gin Lys Lys Leu Gin Leu Cys Ala Ser Glu 
50 55 60 

Gly Asn Arg Ser Arg Tyr Gin Ser Arg Lys val Glu Asn Met Lys Ala 
65 70 75 80 

lie Thr Ala Glu Arg Leu lie Ser Gly Leu Gly Thr Tyr Leu ser ser 
85 90 95 

Glu Val Asn Pro val Glu Cys Tyr Arg val Asn Tyr Pro val Pro He 
100 105 110 

Tyr ser ser Thr val lie Asn Arg Phe Thr Ser Ala Glu Val Ala Val 
115 120 125 

Lys Thr Cys Asn Leu val lie Gin Glu Asn Tyr Pro Thr val Ala Ser 
130 135 140 

Tyr Cys lie Thr Asp Glu Tyr Asp Ala Tyr Leu Asp Met val Asp Gly 
145 150 155 160 

Ala Ser cys Cys Leu Asp Thr Ala Thr Phe Cys Pro Ala Lys Leu Arg 
165 170 175 

Ser Tyr Pro Lys Lys His Ser Tyr Leu Gin Pro Glu lie Arg ser Ala 
180 185 190 

Val Pro ser Pro He Gin Asn Thr Leu Gin Asn val Leu Ala Ala Ala 
195 200 205 

Thr Lys Arg Asn Cys Asn val Thr Gin Met Arg Glu Leu Pro Val Leu 
210 215 220 

Asp Ser Ala Ala Phe Asn val Asp cys Phe Lys Lys Tyr Ala Cys Asn 
225 230 235 240 

Asp Glu Tyr Trp Asp Thr Phe Arg Asp Asn Pro lie Arg Leu Thr Thr 
245 250 255 

Glu Asn Val Thr Gin Tyr Val Thr Lys Leu Lys Gly Pro Lys Ala Ala 
260 265 270 
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Ala Leu Phe Ala Asn Thr His Asn Leu Lys Pro Leu Gin Glu lie Pro 
275 280 285 

Met Asp Gin Phe Val Met Asp Leu Lys Arg Asp val Lys val Thr Pro 
290 295 300 

Gly Thr Lys His Thr Glu Glu Arg Pro Lys val Gin Val lie Gin Ala 
305 310 315 320 

Ala Asp Pro Leu Ala Thr Ala Tyr Leu cys Gly lie His Arg Glu Leu 
325 330 335 

val Arg Arg Leu Asn Ala val Leu Leu Pro Asn lie His Thr Leu Phe 
340 345 350 

Asp Met ser Ala Glu Asp Phe Asp Ala He lie Ala Glu His Phe His 
355 360 365 

His Gly Asp Pro Val Leu Glu Thr Asp lie Ala Ser Phe Asp Lys ser 
370 375 380 

Glu Asp Asp Ala He Ala lie Ser Ala Leu Met He Leu Glu Asp Leu 
385 390 395 400 

Gly Val Asp Gin pro Leu Leu Asp Leu lie Glu Ala Ala Phe Gly Asn 
405 410 415 

lie Thr Ser val His Leu Pro Thr Gly Thr Arg Phe Lys Phe Gly Ala 
420 425 430 

Met Met Lys Ser Gly Met Phe Leu Thr Leu Phe val Asn Thr Leu val 
435 440 445 

Asn lie Met lie Ala Ser Arg Val Leu Arg Glu Arg Leu Thr Thr ser 
450 455 460 

Ala Cys Ala Ala Ser lie Gly Asp Asp Asn lie val His Gly val val 
465 470 475 480 

Ser Asp Thr Leu Met Ala Glu Arg Cys Ala Thr Trp Leu Asn Met Glu 
485 490 495 

val Lys lie lie Asp Ala val lie Gly lie Lys Ala Pro Tyr Phe cys 
500 505 510 

Gly Gly Phe lie Leu val Asp Gin lie Thr Gly Thr Ala Cys Arg val 
515 520 525 

Ala Asp Pro Leu Lys Arg Leu Phe Lys Leu Gly Lys Pro Leu Pro val 
530 535 540 



Asp Asp Thr Gin Asp Cys Asp Arg Arg Arg Ala Leu His Asp Glu Ala 
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545 550 555 560 

Met Arg Trp Asn Arg lie Gly lie Thr Asp Glu Leu val Lys Ala val 
565 570 575 

Glu Sen Arg Tyr Glu lie lie Leu Ala Gly Leu lie lie Thr Ser Leu 
580 585 590 

Ser Thr Leu Ala Glu ser val Lys Asn Phe Lys ser lie Arg Gly Ser 
595 600 605 

Pro He Thr Leu Tyr Gly 
610 

<210> 4 
<211> 1236 
<212> PRT 

<213> Western equine encephalomyelitis virus - strain 71V-1658 
<400> 4 

Met Phe pro Tyr pro Gin Leu Asn Phe Pro Pro val Tyr pro Thr Asn 
15 10 15 

Pro Met Ala Tyr Arg Asp Pro Asn Pro Pro Arg Arg Arg Trp Arg Pro 
20 25 30 

Phe Arg Pro Pro Leu Ala Ala Gin lie Glu Asp Leu Arg Arg ser lie 
35 40 45 

Val Asn Leu Thr Phe Lys Gin Arg Ser Pro Asn Pro Pro Pro Gly Pro 
50 55 60 

Pro pro Lys Lys Lys Lys Ser Ala Pro Lys Pro Lys Pro Thr Gin Pro 
65 70 75 80 

Lys Lys Lys Lys Gin Gin Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro 
85 90 95 

Gly Lys Arg Gin Arg Met Cys Met Lys Leu Glu Ser Asp Lys Thr Phe 
100 105 110 

Pro He Met Leu Asn Gly Gin val Asn Gly Tyr Ala Cys Val Val Gly 
115 120 125 

Gly Arg Leu Met Lys Pro Leu His val Glu Gly Lys lie Asp Asn Glu 
130 135 140 

Gin Leu Ala Ala val Lys Leu Lys Lys Ala Ser Met Tyr Asp Leu Glu 
145 150 155 160 

Tyr Gly Asp val Pro Gin Asn Met Lys Ser Asp Thr Leu Gin Tyr Thr 
165 170 175 



ser Asp Lys Pro pro Gly Phe Tyr Asn Trp His His Gly Ala val Gin 
180 185 190 

Tyr Glu Asn Gly Arg Phe Thr val Pro Arg Gly val Gly Gly Lys Gly 
195 200 205 

Asp ser Gly Arg Pro lie Leu Asp Asn Arg Gly Arg Val Val Ala lie 
210 215 220 

val Leu Gly Gly Ala Asn Glu Gly Thr Arg Thr Ala Leu ser val val 
225 230 235 240 



Thr Trp Asn Gin Lys Gly Val Thr lie Arg Asp Thr Pro Glu Gly Ser 
245 250 255 



Glu Pro Trp Ser Leu val Thr Ala Leu Cys val Leu Ser Asn val Thr 
260 265 270 

Phe Pro Cys Asp Lys Pro Pro val Cys Tyr Ser Leu Thr Pro Glu Arg 
275 280 285 

Thr Leu Asp val Leu Glu Glu Asn val Asp Asn Pro Asn Tyr Asp Thr 
290 295 300 

Leu Leu Glu Asn Val Leu Lys cys Pro Ser Arg Arg pro Lys Arg Ser 
305 310 315 ' ^ 

lie Thr Asp Asp Phe Thr Leu Thr ser Pro Tyr Leu Gly Phe Cys Pro 
325 330 335 

Tyr Cys Arg His Ser Thr Pro Cys Phe Ser Pro lie Lys lie Glu Asn 
340 345 350 

Val Trp Asp Glu Ser Asp Asp Gly ser lie Arg lie Gin val Ser Ala 
355 360 365 

Gin Phe Gly Tyr Asn Gin Ala Gly Thr Ala Asp Val Thr Lys Phe Arg 
370 375 380 

• 

Tyr Met Ser Phe Asp His Asp His Asp lie Lys Glu Asp ser Met Glu 
385 390 395 400 

Lys lie Ala lie Ser Thr ser Gly Pro Cys Arg Arg Leu Gly His Lys 
405 410 415 

Gly Tyr Phe Leu Leu Ala Gin Cys Pro Pro Gly Asp Ser val Thr val 
420 425 430 

Ser He Thr ser Gly Ala Ser Glu Asn Ser Cys Thr val Glu Lys Lys 
435 440 445 
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lie Arg Arg Lys Phe Val Gly Arg Glu Glu Tyr Leu Phe Pro Pro Val 
450 455 460 

His Gly Lys Leu val Lys cys His val Tyr Asp His Leu Lys Glu Thr 
465 470 475 480 

Ser Ala Gly Tyr lie Thr Met His Arg Pro Gly Pro His Ala Tyr Lys 
485 490 495 

Ser Tyr Leu Glu Glu Ala Ser Gly Glu Val Tyr lie Lys Pro Pro Ser 
500 505 510 

Gly Lys Asn val Thr Tyr Glu cys Lys Cys Gly Asp Tyr ser Thr Gly 
515 520 525 

lie val ser Thr Arg Thr Lys Met Asn Gly cys Thr Lys Ala Lys Gin 
530 535 540 

Cys lie Ala Tyr Lys ser Asp Gin Thr Lys Trp val Phe Asn ser Pro 
545 550 555 560 

Asp Leu He Arg His Thr Asp His Ser Val Gin Gly Lys Leu His lie 
565 570 . 575 

Pro Phe Arg Leu Thr pro Thr val cys Pro val Pro Leu Ala His Thr 
580 585 590 

Pro Thr val Thr Lys Trp Phe Lys Gly lie Thr Leu His Leu Thr Ala 
595 600 605 

Met Arg Pro Thr Leu Leu Thr Thr Arg Lys Leu Gly Leu Arg Ala Asp 
610 615 620 

Ala Thr Ala Glu Trp lie Thr Gly ser Thr ser Arg Asn Phe ser val 
625 630 635 640 

Gly Arg Glu Gly Leu Glu Tyr val Trp Gly Asn His Glu Pro val Arg 
645 650 655 

Val Trp Ala Gin Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His 
660 665 670 

Glu lie lie lie His Tyr Tyr His Arg His Pro val Tyr Thr val lie 
675 680 685 

val Leu cys Gly val Ala Leu Ala He Leu val Gly Thr Ala ser ser 
690 695 700 

Ala Ala Cys lie Ala Lys Ala Arg Arg Asp Cys Leu Thr Pro Tyr Ala 
705 710 715 720 



Leu Ala Pro Asn Ala Thr val Pro Thr Ala Leu Ala val Leu Cys Cys 
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725 730 735 

lie Arg Pro Thr Asn Ala Glu Thr Phe Gly Glu Thr Leu Asn His Leu 
740 745 750 

Trp Phe Asn Asn Gin Pro Phe Leu Trp Ala Gin Leu cys lie Pro Leu 
755 760 765 

Ala Ala Leu val lie Leu Phe Arg Cys Phe Ser cys Cys Met Pro Phe 
770 775 780 

Leu Leu val Ala Gly val Cys Leu Gly Lys val Asp Ala Phe Glu His 
785 790 795 800 

Ala Thr Thr val Pro Asn val Pro Gly lie Pro Tyr Lys Ala Leu val 
805 810 815 

Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu lie Thr val val Ser 
820 825 830 

Ser Glu Leu Thr pro Ser Thr Asn Lys Glu Tyr val Thr cys Lys Phe 
835 840 845 

His Thr Val He Pro Ser Pro Gin val Lys Cys Cys Gly ser Leu Glu 
850 855 860 

Cys Lys Ala Ser Ser Lys Ala Asp Tyr Thr Cys Arg Val Phe Gly Gly 
865 870 875 880 

Val Tyr Pro Phe Met Trp Gly Gly Ala Gin Cys Phe Cys Asp Ser Glu 
885 890 895 

Asn Thr Gin Leu Ser Glu Ala Tyr val Glu Phe Ala Pro Asp Cys Thr 
900 905 910 

lie Asp His Ala val Ala Leu Lys val His Thr Ala Ala Leu Lys val 
915 920 925 

Gly Leu Arg He val Tyr Gly Asn Thr Thr Ala His Leu Asp Thr Phe 
930 935 940 

val Asn Gly val Thr Pro Gly Ser Ser Arg Asp Leu Lys Val lie Ala 
945 950 955 960 

Gly Pro lie Ser Ala Ala Phe Ser Pro Phe Asp His Lys val val He 
965 970 975 

Arg Lys Gly Leu Val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Met 
980 985 990 

Lys Pro Gly Ala Phe Gly Asp He Gin Ala ser ser Leu Asp Ala Thr 
995 1000 1005 
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Asp lie val Ala Arg Thr Asp lie Arg Leu Leu Lys Pro ser val 
1010 1015 1020 

Lys Asn lie His val Pro Tyr Thr Gin Ala val ser Gly Tyr Glu 
1025 1030 1035 

Met Trp Lys Asn Asn ser Gly Arg pro Leu Gin Glu Thr Ala Pro 
1040 1045 1050 

Phe Gly Cys Lys lie Glu val Glu Pro Leu Arg Ala Ser Asn Cys 
1055 1060 1065 

Ala Tyr Gly His lie Pro lie Ser lie Asp lie Pro Asp Ala Ala 
1070 1075 1080 

Phe val Arg ser ser Glu ser Pro Thr He Leu Glu val ser cys 
1085 1090 1095 

Thr val Ala Asp Cys lie Tyr ser Ala Asp Phe Gly Gly Ser Leu 
1100 1105 1110 

Thr Leu Gin Tyr Lys Ala Asp Arg Glu Gly His cys Pro val His 
1115 1120 1125 

Ser His Ser Thr Thr Ala val Leu Lys Glu Ala Thr Thr His val 
1130 1135 1140 

Thr Ala Val Gly Ser lie Thr Leu His Phe Ser Thr Ser Ser Pro 
1145 1150 1155 

Gin Ala Asn Phe lie Val Ser Leu Cys Gly Lys Lys ser Thr cys 
1160 1165 1170 

Asn Ala Glu Cys Lys Pro Pro Ala Asp His lie He Gly Glu Pro 
1175 1180 1185 

His Lys val Asp Gin Glu Phe Gin Ala Ala val ser Lys Thr Ser 
1190 1195 1200 

Trp Asn Trp Leu Leu Ala Leu Phe Gly Gly Ala Ser ser Leu He 
1205 1210 1215 

Val Val Gly Leu lie val Leu val cys Ser Ser Met Leu lie Asn 
1220 1225 1230 

Thr Arg Arg 
1235 

<210> 5 
<211> 4150 
<212> DNA 
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<213> western equine encephalomyelitis virus - strain 71V-1658 
<220> 

<221> CDS 

<222> (159) . . (3869) 

<223> vector sequence 1-9; 5' Sacl primer 9-20; 3' end of NS4 gene 16-1 
14; intragenic region 115-158; polyprotein (C-E3-E2-6K-E1) 159-38 
56; PCDW-XH7 nontranslated region 3857-4150 



<400> 5 

ggccctctag agctcatact ggcaggcctg atcatcacgt ctctgtccac gttagccgaa 60 

agcgttaaga acttcaagag cataagaggg agcccaatca ccctctacgg ctgacctaaa 120 

taggtgacgt agtagacacg cacctaccca ccggcaga atg ttt cca tac cct cag 176 

Met Phe Pro Tyr Pro Gin 
1 5 

ctg aac ttt cca cca gtt tac cct aca aat ccg atg get tac cga gat 224 
Leu Asn Phe Pro Pro Val Tyr Pro Thr Asn Pro Met Ala Tyr Arg Asp 
10 15 20 

cca aac cct cct agg cgc cgc tgg agg ccg ttt egg ccc ccg ctg get 272 
Pro Asn Pro Pro Arg Arg Arg Trp Arg Pro Phe Arg Pro Pro Leu Ala 
25 30 35 

get caa ate gaa gat ett agg agg teg ata gte aac ttg act ttc aaa 320 
Ala Gin lie Glu Asp Leu Arg Arg ser lie val Asn Leu Thr Phe Lys 
40 45 50 

caa cga tea cct aat ccg ccg cca gqt cca ccg cca aag aag aag aag 368 
Gin Arg ser Pro Asn Pro Pro Pro Gly Pro Pro Pro Lys Lys Lys Lys 
55 60 65 70 

agt get cct aag cca aaa cct act cag cct aaa aag aag aag cag caa 416 
Ser Ala Pro Lys Pro Lys Pro Thr Gin Pro Lys Lys Lys Lys Gin Gin 
75 80 85 

gee aag agg aeg aaa cgc aag cct aaa cca gqg aaa cga caa egt atg 464 
Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro Gly Lys Arg Gin Arg Met 
90 95 100 

tgt atg aag ttg gag teg gae aag aca ttt ccg ate atg ctg aac gqc 512 
Cys Met Lys Leu Glu ser Asp Lys Thr Phe Pro lie Met Leu Asn Gly 
105 110 115 

caa gtg aat gqa tat gee tge gtt gte gqa gqa agg ctg atg aaa cca 560 
Gin val Asn Gly Tyr Ala cys val val Gly Gly Arg Leu Met Lys Pro 
120 125 130 

etc cac gtt gaa gqa aaa att gat aat gag caa tta gcg gee gtg aaa 608 
Leu His val Glu Gly Lys He Asp Asn Glu Gin Leu Ala Ala Val Lys 
135 140 145 150 

ttg aag aag get age atg tac gae ttg gag tac gqc gae gtt ccc cag 656 
Leu Lys Lys Ala ser Met Tyr Asp Leu Glu Tyr Gly Asp val Pro Gin 
155 160 165 

aac atg aaa tea gae aeg ctg cag tac ace age gae aaa cca ccg gqc 704 
Asn Met Lys Ser Asp Thr Leu Gin Tyr Thr ser Asp Lys Pro Pro Gly 
170 175 180 

ttc tac aac tgg cac cac gqc gea gte cag tat gag aat gqg aga ttt 752 
Phe Tyr Asn Trp His His Gly Ala val Gin Tyr Glu Asn Gly Arg Phe 
185 190 195 

ace gta ccg aga gqa gtg ggc ggg aaa gge gae age gga aga ccg ate 800 
Thr Val Pro Arg Gly VaT Gly Gly Lys Gly Asp ser Gly Arg Pro lie 
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200 205 210 

ctg gac aac aga ggc aga gtt gtq get att gtt eta gga got gca aat 848 

Leu Asp Asn Arg Gly Arg Val val Ala He val Leu Gly Gly Ala Asn 

215 220 225 230 

gag ggc acg cgt acg gcg ctt tea gtq gtc act tgg aac cag aaa ggg 

Glu Gly Thr Arg Thr Ala Leu Ser VaT val Thr Trp Asn Gin Lys Gly 

235 240 245 



Leu Thr Ser Pro Tyr Leu Gly Phe Cys Pro Tyr Cys Arg His Ser Thr 

330 335 340 

ccg tgt ttc age cea ata aaa att gag aac gtq tgg gac gaa tet gat 

Pro Cys Phe ser Pro lie Lys lie Glu Asn val Trp Asp Glu ser Asp 

345 350 355 



eaa tgt cet cea ggt gac agt gta ace gte agt ate aeg age gga gea 

Gin cys Pro Pro Gly Asp ser val Thr val Ser lie Thr Ser Gly Ala 
425 430 435 

tet gag aat tea tge ace gtg gag aaa aag ate agg agg aag ttt gte 

Ser Glu Asn Ser Cys Thr VaT Glu Lys Lys lie Arg Arg Lys Phe val 
440 445 450 
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gtg ace att agg gat ace ecc gaa ggt tet gaa ccg tgg tea eta gtt 944 
val Thr lie Arg Asp Thr Pro Glu Gly Ser Glu Pro Trp ser Leu Val 
250 255 260 

aca gcg eta tge gtg ctt teg aat gtc acg ttc cea tge gac aaa cea 992 
Thr Ala Leu Cys val Leu Ser Asn val Thr Phe Pro Cys Asp Lys Pro 
265 270 275 

ecc gtg tge tat tea ctg acg cea gaa ega aea etc gac gtq etc gaa 1040 
Pro Val Cys Tyr ser Leu Thr Pro Glu Arg Thr Leu Asp val Leu Glu 
280 285 290 

gag aac gte gae aat cea aat tac gac aeg ctg ctg gag aac gtc ttg 1088 
Glu Asn Val Asp Asn Pro Asn Tyr Asp Thr Leu Leu Glu Asn val Leu 
295 300 305 310 

aaa tgt eca tea cgc egg ecc aaa ega age att ace gat gac ttc aca 1136 
Lys Cys Pro Ser Arg Arg Pro Lys Arg ser lie Thr Asp Asp Phe Thr 
315 320 325 

ctg ace agt ecc tac ctg ggg ttc tge ccg tat tge aga cac tea acg 1184 

* - it\ - - - - 
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gat gga teg att aga ate cag gte teg gea eaa ttc ggc tac aat cag 1280 

Asp Giy Ser lie Arg lie Gin Val Ser Ala Gin Phe Gly Tyr Asn Gin 

360 365 370 

gea ggc act gcg gat gtc ace aaa ttc cgt tac atg tet ttc gae cac 1328 

Ala Gly Thr Ala Asp val Thr Lys Phe Arg Tyr Met Ser Phe Asp His 
375 380 385 390 

gae cat gac ate aag gaa gac agt atg gag aaa ata get ate age aca 1376 

Asp His Asp lie Lys Glu Asp Ser Met Glu Lys lie Ala lie Ser Thr 
395 400 405 

tet gga ecc tge cgt cgt ctt ggc cac aaa ggg tac ttc ctg tta get 1424 

ser Gly Pro cys Arg Arg Leu Gly His Lys Gly Tyr Phe Leu Leu Ala 
410 415 420 



1472 



1520 



ggt aga gag gag tac ttg ttc cea ecc gte cat gga aag ctg gta aag 1568 

Gly Arg Glu Glu Tyr Leu Phe Pro Pro val His Gly Lys Leu val Lys 

455 460 465 470 

tge cac gtt tac gat cac ttg aag gag acg tet gee ggg tac ata ace 1616 

Cys His val Tyr Asp His Leu Lys Glu Thr Ser Ala Gly Tyr lie Thr 

475 480 485 
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atg cac agg cca gac cca cac gcg tat aag tec tat ctg gag gaa gcg 1664 
Met His Arg Pro Gly Pro His Ala Tyr Lys Ser Tyr Leu Glu Glu Ala 
490 495 500 

tea ggc gaa gtg tac att aaa cca cct tct ggc aag aac gtc acc tac 1712 
ser Gly Glu val Tyr He Lys Pro Pro Ser Gly Lys Asn val Thr Tyr 
505 510 515 



gaa tgt aag tgt ggc gac tac age aca ggt ate gtg age acg ega aeg 
Glu Cys Lys Cys Gly Asp Tyr ser Thr Gly lie val Ser Thr Arg Thr 
520 525 530 



aca ggg tct aca tee agg aat ttt tct gtg ggg ega gaa gqg ctg gag 
Thr Gly ser Thr ser Arg Asn Phe Ser val Gly Arg Glu Gly Leu Glu 
635 640 645 



gca cca ggc gac cca cat gga tgg ccg cat gag ate ate ate cac tat 
Ala Pro Gly Asp Pro His Gly Trp Pro His Glu lie lie lie His Tyr 
665 670 675 

tat cat egg eat cca gtc tac act gtc att gtg ctg tgt ggt gtc get 
Tyr His Arg His Pro val Tyr Thr val lie Val Leu Cys Gly val Ala 
680 685 690 



1760 



aag atg aac ggc tgc act aaa gca aaa eag tge att gee tac aag age 1808 
Lys Met Asn Gly Cys Thr Lys Ala Lys Gin Cys lie Ala Tyr Lys Ser 
535 540 545 550 

gac caa acg aaa tgg gtc tte aac teg ccg gat ett att agg cac aca 1856 
Asp Gin Thr Lys Trp val Phe Asn Ser Pro Asp Leu lie Arg His Thr 
555 560 565 

gac cac tea gtg caa ggt aaa ttg cac att cca tte cgc ttg aca ccg 1904 
Asp His ser val Gin Gly Lys Leu His lie Pro Phe Arg Leu Thr Pro 
570 575 580 

aca gtc tgc ccg gtt ccg tta get cac acg cct aca gtc acg aag tgg 1952 
Thr val Cys Pro Val Pro Leu Ala His Thr Pro Thr val Thr Lys Trp 
585 590 595 

tte aaa ggc ate acc etc cac ctg act gca atg ega cca aca ttg ctg 2000 
Phe Lys Gly lie Thr Leu His Leu Thr Ala Met Arg Pro Thr Leu Leu 
600 605 610 

aca acg aga aaa ttg ggg ctg ega gca gac gca aca gca gaa tgg att 2048 
Thr Thr Arg Lys Leu Gly Leu Arg Ala Asp Ala Thr Ala Glu Trp lie 
615 620 625 630 



2096 



tac gta tgg ggt aac cat gaa cca gtc aga gtc tgg gee cag gag teg 2144 
Tyr val Trp Gly Asn His Glu Pro val Arg val Trp Ala Gin Glu ser 
650 655 660 



2192 



2240 



ett get ate ctg gta ggc act gca tea tea gca get tgc ate gee aaa 2288 
Leu Ala lie Leu val Gly Thr Ala ser ser Ala Ala Cys lie Ala Lys 
695 700 705 710 

gca aga aga gac tgc ctg acg cca tac gcg ett gca ccg aac gca aeg 2336 
Ala Arg Arg Asp Cys Leu Thr Pro Tyr Ala Leu Ala Pro Asn Ala Thr 
715 720 725 

gta ccc aca gca tta gcg gtt ttg tgc tgc att egg cca acc aac get 2384 
val Pro Thr Ala Leu Ala val Leu Cys Cys lie Arg Pro Thr Asn Ala 
730 735 740 

gaa aca ttt gga gaa act ttg aac cat ctg tgg ttt aac aac caa ccg 2432 
Glu Thr Phe Gly Glu Thr Leu Asn His Leu Trp Phe Asn Asn Gin Pro 
745 750 755 
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ttt etc tgg gca cag ttg tgc att cct ctg gca gcg ctt gtt att ctg 2480 
Phe Leu Trp Ala Gin Leu Cys lie Pro Leu Ala Ala Leu val lie Leu 
760 765 770 

ttc cgc tgc ttt tea tgc tgc atg cct ttt tta ttg gtt gca gqc gtc 2528 
Phe Arg cys Phe Ser Cys Cys Met Pro Phe Leu Leu val Ala Gly Val 
775 780 785 790 

tgc ctg gqg aag gta gac gcc ttc gaa cat gcg acc act gtq cca aat 2576 
cys Leu Gly Lys val Asp Ala Phe Glu His Ala Thr Thr val Pro Asn 
795 800 805 

gtt ccg gqg ate ccg tat aag gcg ttg gtc gaa cgc gca ggt tac gcg 2624 
Val Pro Gly lie Pro Tyr Lys Ala Leu val Glu Arg Ala Gly Tyr Ala 
810 815 820 

cca ctt aac ctg gag ate aeg gtc gtc tea teg gaa tta aca cct tea 2672 
Pro Leu Asn Leu Glu lie Thr val val Ser ser Glu Leu Thr Pro Ser 
825 830 835 

act aac aag gag tac gtq ace tgc aaa ttc eac aca gtc att cct tea 2720 
Thr Asn Lys Glu Tyr val Thr Cys Lys Phe His Thr Val He Pro Ser 
840 845 850 

cca caa gtt aaa tgc tgc gqg tec etc gag tgc aag gca tec tea aag 2768 
Pro Gin val Lys Cys Cys Gly ser Leu Glu Cys Lys Ala Ser ser Lys 
855 860 865 870 

gcg gat tac aca tgc cgc gtt ttt gqc ggt gtq tac cct ttc atg tgg 2816 
Ala Asp Tyr Thr Cys Arg val Phe Gly Gly val Tyr pro Phe Met Trp 
875 880 885 

gga gqc gca caa tgc ttc tgt gac agt gag aac aca caa ctg agt gag 2864 
Gly Gly Ala Gin cys Phe Cys Asp Ser Glu Asn Thr Gin Leu Ser Glu 
890 895 900 

gcg tac gtc gag ttc get cca gac tgc act ata gat eac gca gtc gca 2912 
Ala Tyr Val Glu Phe Ala Pro Asp Cys Thr lie Asp His Ala Val Ala 
905 910 915 

eta aaa gtt eac aca get get ctg aaa gtc gqc ctg cgt ata gta tac 2960 
Leu Lys val His Thr Ala Ala Leu Lys Val Gly Leu Arg lie val Tyr 
920 925 930 

gqc aac ace acc gcg eac ctg gat aeg ttt gtc aat gqc gtc aeg cca 3008 
Gly Asn Thr Thr Ala His Leu Asp Thr Phe val Asn Gly Val Thr Pro 
935 940 945 950 

ggt tec tea egg gac ctg aag gtc ata gca gqg ccg ata tea gcc get 3056 
^'Gly Ser ser Arg Asp Leu Lys val lie Ala Gly Pro lie ser Ala Ala 
955 960 965 

ttt tea cec ttt gac eat aag gtc gtc ate aga aag gqg ctt gtt tac 3104 
Phe Ser Pro Phe Asp His Lys val val lie Arg Lys Gly Leu val Tyr 
970 975 980 

aac tac gac ttc cct gag tat gga get atg aaa cca gga gcg ttc gge 3152 
Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Met Lys Pro Gly Ala Phe Gly 
985 990 995 

gat att caa gca tee teg ctt gat get aca gac ata gta gcc cgc 3197 
Asp lie Gin Ala ser ser Leu Asp Ala Thr Asp lie val Ala Arq 
1000 1005 1010 

act gac ata egg ctg ctg aag cct tet gtc aag aac ate eac gtc 3242 
Thr Asp lie Arg Leu Leu Lys Pro ser val Lys Asn lie His val 
1015 1020 1025 

cec tac ace caa gca gta tea ggg tat gaa atg tgg aag aac aac 3287 
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Pro Tyr Thr Gin Ala val Sen Gly Tyr Glu Met Trp Lys Asn Asn 
1030 1035 1040 

tea gga cga ccc ctg caa gaa aca gca cca ttt gga tgt aaa att 3332 
ser Gly Arg Pro Leu Gin Glu Thr Ala Pro Phe Gly Cys Lys lie 
1045 1050 1055 

gaa gtq gag cct ctg cga gcg tct aac tgt get tac gqg cac ate 3377 
Glu val Glu Pro Leu Arg Ala ser Asn cys Ala Tyr Gly His lie 
1060 1065 1070 

eet ate teg att gae ate cct gat gca get ttt gtq aga tea tea 3422 
Pro lie Ser lie Asp lie Pro Asp Ala Ala Phe Val Arg Ser ser 
1075 1080 1085 

gaa tea cca aca att tta gaa gtt age tge aca gta gea gae tge 3467 
Glu Ser Pro Thr lie Leu Glu Val ser Cys Thr val Ala Asp Cys 
1090 1095 1100 

att tat tet gca gae ttt ggt got tct eta aca tta cag tac aaa 3512 
lie Tyr ser Ala Asp Phe Gly Gly ser Leu Thr Leu Gin Tyr Lys 
1105 1110 1115 

get gae agg gag gga eat tgt cca gtt cac tec cac tec acg aca 3557 
Ala Asp Arg Glu Gly His Cys Pro val His Ser His Ser Thr Thr 
1120 1125 1130 

get gtt ttg aag gaa gcg ace aca cat gtg act gee gta ggc age 3602 
Ala val Leu Lys Glu Ala Thr Thr His val Thr Ala val Gly Ser 
1135 1140 1145 

ata aca eta cat ttt age aca teg age cca caa gea aat ttt ata 3647 
lie Thr Leu His Phe ser Thr ser Ser Pro Gin Ala Asn Phe lie 
1150 1155 1160 

gtt teg eta tge ggc aag aag tec ace tge aat get gaa tgt aaa 3692 
val ser Leu Cys Gly Lys Lys Ser Thr cys Asn Ala Glu Cys Lys 
1165 1170 1175 

cca ccg gee gae cac ata att gga gaa cca cat aaa gtc gae caa 3737 
Pro Pro Ala Asp His lie lie Gly Glu Pro His Lys val Asp Gin 
1180 1185 1190 

gaa ttc cag gcg gca gtt tee aaa aca tet tgg aac tgg ctg ctt 3782 
Glu Phe Gin Ala Ala val ser Lys Thr Ser Trp Asn Trp Leu Leu 
1195 1200 1205 

gca ctg ttt ggg gga gca tea tee etc att gtt gta gga ctt ata 3827 
Ala Leu Phe Gly Gly Ala Ser Ser Leu lie val val Gly Leu lie 
1210 1215 1220 

gtq ttg gtc tge age tct atg ctt ata aac aca cgt aga tga 3869 
Val Leu Val cys Ser ser Met Leu lie Asn Thr Arg Arg 
1225 1230 1235 

ctgagegegg acactgacat agcggtaaaa ctcgatgtac ttccgaggaa gcgtggtgca 3929 

taatgccacg cgccgcttga cactaaaact cgatgtattt ccgaggaage acagtgeata 3989 

atgetgtgca gtgtcacatt aategtatat cacactacat attaacaaca ctatatcact 4049 

tttatgagae tcactatggg tetctaatat acactacaca tattttaett aaaaacacta 4109 

tacacacttt ataaattcte teataattte actttaggtt t 4150 

<210> 6 
<211> 1236 
<212> PRT 
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<213> western equine encephalomyelitis virus - strain 71V-1658 
<400> 6 

Met Phe Pro Tyr Pro Gin Leu Asn Phe Pro pro val Tyr Pro Thr Asn 
15 10 15 

Pro Met Ala Tyr Arg Asp Pro Asn Pro Pro Arg Arg Arg Trp Arg Pro 
20 25 30 

Phe Arg Pro Pro Leu Ala Ala Gin lie Glu Asp Leu Arg Arg ser lie 
35 40 45 

Val Asn Leu Thr Phe Lys Gin Arg ser pro Asn Pro Pro Pro Gly Pro 
50 55 60 

Pro Pro Lys Lys Lys Lys Ser Ala Pro Lys Pro Lys Pro Thr Gin Pro 
65 70 75 80 

Lys Lys Lys Lys Gin Gin Ala Lys Arg Thr Lys Arg Lys Pro Lys Pro 
85 90 95 

Gly Lys Arg Gin Arg Met Cys Met Lys Leu Glu Ser Asp Lys Thr Phe 
100 105 110 

Pro He Met Leu Asn Gly Gin val Asn Gly Tyr Ala Cys val Val Gly 
115 120 125 

Gly Arg Leu Met Lys Pro Leu His val Glu Gly Lys lie Asp Asn Glu 
130 135 140 

Gin Leu Ala Ala val Lys Leu Lys Lys Ala Ser Met Tyr Asp Leu Glu 
145 150 155 160 

Tyr Gly Asp Val Pro Gin Asn Met Lys Ser Asp Thr Leu Gin Tyr Thr 
165 170 175 

Ser Asp Lys Pro Pro Gly Phe Tyr Asn Trp His His Gly Ala val Gin 
180 185 190 

Tyr Glu Asn Gly Arg Phe Thr val Pro Arg Gly val Gly Gly Lys Gly 
195 200 205 

Asp Ser Gly Arg Pro lie Leu Asp Asn Arg Gly Arg val val Ala He 
210 215 220 

val Leu Gly Gly Ala Asn Glu Gly Thr Arg Thr Ala Leu Ser val val 
225 230 235 240 

Thr Trp Asn Gin Lys Gly val Thr lie Arg Asp Thr pro Glu Gly Ser 
245 250 255 

Glu Pro Trp ser Leu val Thr Ala Leu Cys val Leu ser Asn val Thr 
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260 



265 



270 



Phe Pro Cys Asp Lys Pro Pro val cys Tyr ser Leu Thr Pro Glu Arg 
275 280 285 

Thr Leu Asp Val Leu Glu Glu Asn val Asp Asn Pro Asn Tyr Asp Thr 
290 295 300 

Leu Leu Glu Asn val Leu Lys Cys Pro ser Arg Arg Pro Lys Arg ser 
305 310 315 320 

He Thr Asp Asp Phe Thr Leu Thr ser Pro Tyr Leu Gly Phe Cys Pro 
325 330 335 

Tyr Cys Arg His ser Thr Pro Cys Phe Ser Pro lie Lys lie Glu Asn 
340 345 350 

val Trp Asp Glu Ser Asp Asp Gly Ser He Arg lie Gin val ser Ala 
355 360 365 

Gin Phe Gly Tyr Asn Gin Ala Gly Thr Ala Asp val Thr Lys Phe Arg 
370 375 380 

Tyr Met Ser Phe Asp His Asp His Asp lie Lys Glu Asp Ser Met Glu 
385 390 395 400 

Lys lie Ala lie ser Thr ser Gly Pro cys Arg Arg Leu Gly His Lys 
405 410 415 

Gly Tyr Phe Leu Leu Ala Gin Cys Pro Pro Gly Asp Ser val Thr val 
420 425 430 

Ser lie Thr ser Gly Ala ser Glu Asn ser cys Thr val Glu Lys Lys 
435 440 445 

He Arg Arg Lys Phe val Gly Arg Glu Glu Tyr Leu Phe Pro Pro val 
450 455 460 

His Gly Lys Leu Val Lys Cys His val Tyr Asp His Leu Lys Glu Thr 
465 470 475 480 

Ser Ala Gly Tyr He Thr Met His Arg Pro Gly Pro His Ala Tyr Lys 
485 490 495 

Ser Tyr Leu Glu Glu Ala Ser Gly Glu val Tyr lie Lys Pro Pro Ser 
500 505 510 

Gly Lys Asn val Thr Tyr Glu Cys Lys Cys Gly Asp Tyr ser Thr Gly 
515 520 525 



lie val ser Thr Arg Thr Lys Met Asn Gly Cys Thr Lys Ala Lys Gin 
530 535 540 
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Cys lie Ala Tyr Lys Ser Asp Gin Thr Lys Trp val Phe Asn Sen Pro 
545 550 555 560 

Asp Leu lie Arg His Thr Asp His Ser val Gin Gly Lys Leu His lie 
565 570 575 

Pro Phe Arg Leu Thr Pro Thr Val Cys Pro Val Pro Leu Ala His Thr 
580 585 590 

Pro Thr Val Thr Lys Trp Phe Lys Gly lie Thr Leu His Leu Thr Ala 
595 600 605 

Met Arg Pro Thr Leu Leu Thr Thr Arg Lys Leu Gly Leu Arg Ala Asp 
610 615 620 

Ala Thr Ala Glu Trp lie Thr Gly Ser Thr ser Arg Asn Phe Ser Val 
625 630 635 640 

Gly Arg Glu Gly Leu Glu Tyr val Trp Gly Asn His Glu Pro val Arg 
645 650 655 

val Trp Ala Gin Glu Ser Ala Pro Gly Asp Pro His Gly Trp Pro His 
660 665 670 

Glu lie lie lie His Tyr Tyr His Arg His Pro val Tyr Thr val lie 
675 680 685 

Val Leu Cys Gly Val Ala Leu Ala lie Leu val Gly Thr Ala ser Ser 
690 695 700 

Ala Ala Cys lie Ala Lys Ala Arg Arg Asp cys Leu Thr Pro Tyr Ala 
705 710 715 720 

Leu Ala Pro Asn Ala Thr val Pro Thr Ala Leu Ala val Leu cys Cys 
725 730 735 

lie Arg Pro Thr Asn Ala Glu Thr Phe Gly Glu Thr Leu Asn His Leu 
740 745 750 

Trp Phe Asn Asn Gin Pro Phe Leu Trp Ala Gin Leu Cys lie Pro Leu 
755 760 765 

Ala Ala Leu val lie Leu Phe Arg cys Phe Ser cys Cys Met Pro Phe 
770 775 780 

Leu Leu Val Ala Gly val Cys Leu Gly Lys val Asp Ala Phe Glu His 
785 790 795 800 



Ala Thr Thr val Pro Asn val Pro Gly He Pro Tyr Lys Ala Leu Val 
805 810 815 
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Glu Arg Ala Gly Tyr Ala Pro Leu Asn Leu Glu lie Thr val val Ser 
820 825 830 

Ser Glu Leu Thr Pro ser Thr Asn Lys Glu Tyr val Thr Cys Lys Phe 
835 840 845 

His Thr Val lie Pro Ser Pro Gin val Lys Cys Cys Gly Ser Leu Glu 
850 855 860 

Cys Lys Ala Ser Ser Lys Ala Asp Tyr Thr Cys Arg val Phe Gly Gly 
865 870 875 880 

val Tyr Pro Phe Met Trp Gly Gly Ala Gin Cys Phe Cys Asp Ser Glu 
885 890 895 

Asn Thr Gin Leu Ser Glu Ala Tyr val Glu Phe Ala Pro Asp Cys Thr 
900 905 910 

lie Asp His Ala val Ala Leu Lys val His Thr Ala Ala Leu Lys val 
915 920 925 

Gly Leu Arg lie Val Tyr Gly Asn Thr Thr Ala His Leu Asp Thr Phe 
930 935 940 

val Asn Gly val Thr Pro Gly Ser Ser Arg Asp Leu Lys val lie Ala 
945 950 955 960 

Gly Pro lie Ser Ala Ala Phe Ser Pro Phe Asp His Lys Val val lie 
965 970 975 

Arg Lys Gly Leu val Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Met 
980 985 990 

Lys Pro Gly Ala Phe Gly Asp lie Gin Ala Ser ser Leu Asp Ala Thr 
995 1000 1005 

Asp lie Val Ala Arg Thr Asp lie Arg Leu Leu Lys Pro Ser val 
1010 1015 1020 

Lys Asn He His val Pro Tyr Thr Gin Ala val Ser Gly Tyr Glu 
1025 1030 1035 

Met Trp Lys Asn Asn Ser Gly Arg Pro Leu Gin Glu Thr Ala Pro 
1040 1045 1050 

Phe Gly Cys Lys lie Glu val Glu Pro Leu Arg Ala Ser Asn Cys 
1055 1060 1065 

Ala Tyr Gly His lie Pro lie Ser lie Asp lie Pro Asp Ala Ala 
1070 1075 1080 
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Phe val Arg Ser Ser Glu Ser pro Thr He Leu Glu Val Ser Cys 
1085 1090 1095 



Thr Val Ala Asp Cys lie Tyr Ser Ala Asp Phe Gly Gly Ser Leu 
1100 1105 1110 

Thr Leu Gin Tyr Lys Ala Asp Arg Glu Gly His Cys Pro Val His 
1115 1120 1125 

ser His ser Thr Thr Ala val Leu Lys Glu Ala Thr Thr His val 
1130 1135 1140 

Thr Ala val Gly Ser lie Thr Leu His Phe Ser Thr ser Ser Pro 
1145 1150 1155 

Gin Ala Asn Phe lie val Ser Leu cys Gly Lys Lys Ser Thr Cys 
1160 1165 1170 

Asn Ala Glu cys Lys Pro Pro Ala Asp His lie lie Gly Glu Pro 
1175 1180 1185 

His Lys val Asp Gin Glu Phe Gin Ala Ala val ser Lys Thr ser 
1190 1195 1200 

Trp Asn Trp Leu Leu Ala Leu Phe Gly Gly Ala Ser Ser Leu lie 
1205 1210 1215 

val Val Gly Leu lie val Leu val Cys Ser Ser Met Leu lie Asn 
1220 1225 1230 

Thr Arg Arg 
1235 

<210> 7 
<211> 4395 
<212> DNA 

<213> western equine encephalomyelitis virus - strain 71v-1658 

<220> 

<221> CMV promoter 
<222> (1) . . (1260) 

<223> Pvax vector sequence: 1-196; CMV promoter: 1-115; CMV putative tr 
anscriptional start site: 125; T7 promoter: 48-167; pVAX multiclo 
ning region: 168-196; polyprotein (C-E3-E2-6K-E1) : 214-4065; pcDW 
-HX45 nontranslated region: 4066-4348; pcDW-HX45 vector sequence: 
4349-4385; pVAX vector sequence: 4386 

<400> 7 

accaaaatca acgggacttt ccaaaatgtc gtaacaactc cgccccattg acgcaaatgg 60 

gcggtaggcg tgtacggtgg gaggtcatat ataagcagag tctctctggc taactagaga 120 

acccactgct tactggctta tcgaaattaa tacgactcac tatagggaga cccaagctgg 180 

ctagcgttta aacttaagct tggtaccgag ctcatactgg caggcctgat catcacgtct 240 

ctgtccacgt tagccgaaag cgttaagaac ttcaagagca taagagggag cccaatcacc 300 
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ctctacggct 


gacctaaata 


ggtgacgtag 


tagacacgca 


cctacccacc 


gccagaatgt 


360 


ttccataccc 


tcagctgaac 


tttccaccag 


tttaccctac 


aaatccgatg 


gcttaccgag 


420 


atccaaaccc 


tcctaggcgc 


cgctggaggc 


cgtttcggcc 


cccgctggct 


gctcaaatcg 


480 


aagatcttag 


gaggtcgata 


gtcaacttga 


ctttcaaaca 


acgatcacct 


aatccgccgc 


540 


caggtccacc 


gccaaagaag 


aagaagagtg 


ctcctaagcc 


aaaacctact 


cagcctaaaa 


600 


agaagaagca 


gcaagccaag 


aggacgaaac 


gcaagcctaa 


accagggaaa 


cgacaacgta 


660 


"tgtgtatgaa 


gttggagtcg 


gacaagacat 


ttccgatcat 


gctgaacggc 


caagtgaatg 


720 


gatatgcctg 


cgttgtcgga 


ggaaggctga 


tgaaaccact 


ccacgttgaa 


ggaaaaattg 


780 


ataatgagca 


attagcggcc 


gtgaaattga 


agaaggctag 


catgtacgac 


ttggagtacg 


840 


gcgacgttcc 


ccagaacatg 


aaatcagaca 


cgctgcagta 


caccagcgac 


aaaccaccgg 


900 


gcttctacaa 


ctggcaccac 


ggcgcagtcc 


agtatgagaa 


tgggagattt 


accgtaccga 


960 


gaggagtggg 


cgggaaaggc 


gacagcggaa 


gaccgatcct 


ggacaacaga 


ggcagagttg 


1020 


tggctattgt 


tctaggaggt 


gcaaatgagg 


gcacgcgtac 


ggcgctttca 


gtggtcactt 


1080 


ggaaccagaa 


aggggtgacc 


attagggata 


cccccgaagg 


ttctgaaccg 


tggtcactag 


1140 


ttacagcgct 


atgcgtgctt 


tcgaatgtca 


cgttcccatg 


cgacaaacca 


cccgtgtgct 


1200 


attcactgac 


gccagaacga 


acactcgacg 


tgctcgaaga 


gaacgtcgac 


aatccaaatt 


1260 


acgacacgct 


gctggagaac 


gtcttgaaat 


gtccatcacg 


ccggcccaaa 


cgaagcatta 


1320 


ccgatgactt 


cacactgacc 


agtccctacc 


tggggttctg 


cccgtattgc 


agacactcaa 


1380 


cgccgtgttt 


cagcccaata 


aaaattgaga 


acgtgtggga 


cgaatctgat 


gatggatcga 


1440 


'ttagaatcca 


ggtctcggca 


caattcggct 


acaatcaggc 


aggcactgcg 


gatgtcacca 


1500 


aaxrccgtta 


mm mm ^ mm^ mm^^m mm 

catgtctttc 


gaccacgacc 


atgacatcaa 


ggaagacagt 


atggagaaaa 


1560 


tagctatcag 


cacatctgga 


ccctgccgtc 


gtcttggcca 


caaagggtac 


ttcctgttag 


1620 


ctcaatgtcc 


tccaggtgac 


agtgtaaccg 


tcagtatcac 


gagcggagca 


tctgagaatt 


1680 


catgcaccgt 


ggagaaaaag 


atcaggagga 


agtttgtcgg 


tagagaggag 


tacttgttcc 


1740 


cacccg xcca 


tggaaagctg 


gtaaagtgcc 


acgtttacga 


tcacttgaag 


gagacgtctg 


1800 


ccgggtacat 


aaccatgcac 


aggccaggcc 


cacacgcgta 


taagtcctat 


ctggaggaag 


1860 


cgtcaggcga 


agtgtacatt 


aaaccacctt 


ctggcaagaa 


cgtcacctac 


gaatgtaagt 


1920 


gtggcgacta 


cagcacaggt 


atcgtgagca 


cgcgaacgaa 


gatgaacggc 


tgcactaaag 


1980 


caaaacagtg 


cattgcctac 


aagagcgacc 


aaacgaaatg 


ggtcttcaac 


tcgccggatc 


2040 


4> 4> i*> <^ mm. mm mm mm mm. 

ttat taggca 


cacagaccac 


tcagtgcaag 


gtaaattgca 


cattccattc 


cgcttgacac 


2100 


cgacagtctg 


cccggttccg 


ttagctcaca 


cgcctacagt 


cacgaagtgg 


ttcaaaggca 


2160 


tcaccctcca 


cctgactgca 


atgcgaccaa 


cattgctgac 


aacgagaaaa 


ttggggctgc 


2220 


gagcagacgc 


aacagcagaa 


tggattacag 


ggtctacatc 


caggaatttt 


tctgtggggc 


2280 


gagaagggct 


ggagtacgta 


tggggtaacc 


atgaaccagt 


cagagtctgg 


gcccaggagt 


2340 
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cggcaccagg 


cgacccacat 


ggatggccgc 


atgagatcat 


catccactat 


tatcatcggc 


2400 


atccagtcta 


cactgtcatt 


gtgctgtgtg 


gtgtcgctct 


tgctatcctg 


gtaggcactg 


2460 


catcatcagc 


agcttgcatc 


gccaaagcaa 


gaagagactg 


cctgacgcca 


tacgcgcttg 


2520 


caccgaacgc 


aacggtaccc 


acagcattag 


cggttttgtg 


ctgcattcgg 


ccaaccaacg 


2580 


ctgaaacatt 


tggagaaact 


ttgaaccatc 


tgtggtttaa 


caaccaaccg 


tttctctggg 


2640 


cacagttgtg 


cattcctctg 


gcagcgcttg 


ttattctgtt 


ccgctgcttt 


tcatgctgca 


2700 


tgcctttttt 


attggttgca 


ggcgtctgcc 


tggggaaggt 


agacgccttc 


gaacatgcga 


2760 


ccactgtgcc 


aaatgttccg 


gggatcccgt 


ataaggcgtt 


ggtcgaacgc 


gcaggttacg 


2820 


cgccacttaa 


cctggagatc 


acggtcgtct 


catcggaatt 


aacaccttca 


actaacaagg 


2880 


agtacgtgac 


ctgcaaattc 


cacacagtca 


ttccttcacc 


acaagttaaa 


tgctgcgggt 


2940 


ccctcgagtg 


caaggcatcc 


tcaaaggcgg 


attacacatg 


ccgcgttttt 


ggcggtgtgt 


3000 


accctttcat 


gtggggaggc 


gcacaatgct 


tctgtgacag 


tgagaacaca 


caactgagtg 


3060 


aggcgtacgt 


cgagttcgct 


ccagactgca 


ctatagatca 


cgcagtcgca 


ctaaaagttc 


3120 


acacagctgc 


tctgaaagtc 


ggcctgcgta 


tagtatacgg 


caacaccacc 


gcgcacctgg 


3180 


atacgtttgt 


caatggcgtc 


acgccaggtt 


cctcacggga 


cctgaaggtc 


atagcagggc 


3240 


cgatatcagc 


cgctttttca 


ccctttgacc 


ataaggtcgt 


catcagaaag 


gggcttgttt 


3300 


acaactacga 


cttccctgag 


tatggagcta 


tgaaaccagg 


agcgttcggc 


gatattcaag 


3360 


catcctcgct 


tgatgctaca 


gacatagtag 


cccgcactga 


catacggctg 


ctgaagcctt 


3420 


ctgtcaagaa 


catccacgtc 


ccctacaccc 


aagcagtatc 


agggtatgaa 


atgtggaaga 


3480 


acaactcagg 


acgacccctg 


caagaaacag 


caccatttgg 


atgtaaaatt 


gaagtggagc 


3540 


ctctgcgagc 


gtctaactgt 


gcttacgggc 


acatccctat 


ctcgattgac 


atccctgatg 


3600 


cagcttttgt 


gagatcatca 


gaatcaccaa 


caattttaga 


agttagctgc 


acagtagcag 


3660 


actgcattta 


ttctgcagac 


tttggtggtt 


ctctaacatt 


acagtacaaa 


gctgacaggg 


3720 


agggacattg 


tccagttcac 


tcccactcca 


cgacagctgt 


tttgaaggaa 


gcgaccacac 


3780 


atgtgactgc 


cgtaggcagc 


ataacactac 


attttagcac 


atcgagccca 


caagcaaatt 


3840 


ttatagtttc 


gctatgcggc 


aagaagtcca 


cctgcaatgc 


tgaatgtaaa 


ccaccggccg 


3900 


accacataat 


tggagaacca 


cataaagtcg 


accaagaatt 


ccaggcggca 


gtttccaaaa 


3960 


catcttggaa 


ctggctgctt 


gcactgtttg 


ggggagcatc 


atccctcatt 


gttgtaggac 


4020 


ttatagtgtt 


ggtctgcagc 


tctatgctta 


taaacacacg 


tagatgactg 


agcgcggaca 


4080 


ctgacatagc 


ggtaaaactc 


gatgtacttc 


cgaggaagcg 


tggtgcataa 


tgccacgcgc 


4140 


cgcttgacac 


taaaactcga 


tgtatttccg 


aggaagcaca 


gtgcataatg 


ctgtgcagtg 


4200 


tcacattaat 


cgtatatcac 


actacatatt 


aacaacacta 


tatcactttt 


atgagactca 


4260 


ctatgggtct 


ctaatataca 


ctacacatat 


tttacttaaa 


aacactatac 


acactttata 


4320 


aattctttta 


taatttttct 


tttgctttag 


agcacactgg 


cggccgttac 


tagtggatcc 


4380 


gagctctaga 


gggcc 
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4395 



<210> 8 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 8 

ggtagattga tgtcggtgca tgg 



<210> 9 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 9 

gtacttgact gactgttttt tttttttttt 



<210> 10 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 10 

aatcaccctc tacggctgac ctaaataggt 



<210> 11 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA primer 

<400> 11 

ggctgagctc aataggtgac gtag 



<210> 12 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 12 

gtagtgtata ttagagaccc atagtgagtc 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 



<400> 13 

tccagatacg agctcatact 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA primer 

<400> 14 

ggtgccgctg gaggccgttt 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 15 

gatcttagga ggtcgatagc 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 16 

ggctgatgaa accactccac 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 17 

ccacccgtgt gctattcact 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 18 

cgccgtgttt cagcccaata 



<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> DNA Primer 
<400> 19 

tcacgagcgg agcatctgag 



<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 20 

ggcatcaccc tccacctgac 



<210> 21 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 21 

ttgttattct gttccgctgc 



<210> 22 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 22 

ctattgatca tgcagtcgca 



<210> 23 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 23 

agtggagcct ctgcgagcgt 



<210> 24 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 24 

gaggagtggg cgggaaaggc 



<210> 25 



<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 25 

ctaaaactcg atgtatttcc 



<210> 26 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 26 

acgcgaacga agatgaacgg 



<210> 27 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 27 

actgtcattg tgctgtgtgg 



<210> 28 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 28 

cacagtcatt ccttcaccac 



<210> 29 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 29 

cgtcatcaga aaggggcttg 



<210> 30 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 30 

caaagctgac agggagggac 



<210> 31 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 31 

ggaaagctgg taaagtgcca 



<210> 32 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 32 

ggagaaccac ataaagtcga 



<210> 33 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 33 

ggctaacgtg gacagggacg tgatg 



<210> 34 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 34 

ggctatcgac ctcctaagat 



<210> 35 

<211> 20 

<212> DNA 

<213> WEEPOA 

<400> 35 

ctgtcggttc cctggtttag 



<210> 36 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 36 

ctggggaacg tcgccatact 



<210> 37 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 37 

cgttctccag cagcgtgtcg 



<210> 38 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 38 

tattgggctg aaacacggcg 



<210> 39 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 39 

cttcaagtga tcgtaaacgt 



<210> 40 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primec 

<400> 40 

actccagccc ttctcgcccc 



<210> 41 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 41 

gttcgaccaa cgccttatac 



<210> 42 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 



<400> 42 

aagggtgaaa aagcggctga 



<210> 43 

<211> 20 

<212> DNA 

<213> Artificial 
<220> 

<223> DNA Primer 

<400> 43 

ggtgattctg atgatctcac 



<210> 44 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 44 

tggaaactgc cgcctggaat 



<210> 45 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 45 

ccttgatgtc atggtcgtgg 



<210> 46 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 46 

tgcactgagt ggtctgtgtg 



<210> 47 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 47 

atgtttcagc gttggttggc 



<210> 48 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> DNA Primer 
<400> 48 

gtgttctcac tgtcacagaa 



<210> 49 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> DNA Primer 

<400> 49 

atgtgtggtc gcttccttca 
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